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in the beart and arteries of every British aircraft Plessey equipment is serving reliably and 
unobtrusively. Plessey fuel pumps, vacuum pumps and oil pumps . . . cartridge starters 
... Bareze wiring systems . . . all Plessey designed and Plessey built in the finest production 
unit of its type in Britain. Plessey research will soon be making possible further advances in aircraft 
component design. For a sound opinion on any equipment problem it’s advisable to ask Plessey. 


Technical literature on any Plessey product is available on request 
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UPREME flying qualities, versatility, 

robust construction, exceptional 
serviceability—all these contribute to 
the Balliol’s unchallenged fitness for the 

purpose for which it was designed. iat 


BOULTON PAUL AIRCRAFT T° 


WOLVERHAMPTON, ENGLAND 
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Pirelli-General approved cables for 
aircraft are the products of intensive 
research, wide experience and 


the range cutee “Pree and AURELLI-UENE 
“ Prenal '’ types to M.O.S. specifica- 
tion and civil aircraft (P.G.C.A.) Ca b le S 


cables. 


THE GENERAL ELECTRIC CO. LTO. MAGNET HOUSE, KINGSWAY. LONDON, W.C.2. 


SHEETS AND SECTIONS 
TO A.I.D. SPECIFI -ATIONS 
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could “fly in” to boggy forested terrain— 
pick up ten men and return to base 50 miles away in one hour round trip. 


NEARLY HALF A MILLION FLYING HOURS SUPPORT WESTLAND'S HELICOPTER 
LEAD AS EUROPE’S LARGEST MANUFACTURERS OF ROTARY-WINGED AIRCRAFT 
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With unrivalled maanfncturing 
continual research and development aac Tyan 
_ years’ experience. BTH enjoys an enviable 
for the quality of its products, Reliability 
importance on land, tut is vital in the ait, Remeeamner 
success of BTH ‘aircraft’ mégnetos, and 
equipment including : 


Motor-generating sets with electronic regulators - Gas-operated turbo-starters” * 
Actuators + A.C. and Motors + Generators 
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Most of the major castings of the Rolls-Royce 


“Nene” are in Elektron Magnesium-Zirconium 
alloy—the most highly developed constructional 
> metal for aircraft. Conspicuous for their 
services in the aircraft turbine engine 
field are Elektron ZRE/, with its 
outstanding creep resistance at 200°C, 
and Elektron Z5Z, with the highest 
Strength/weight ratio of any cast material. 
These alloys are the backbone of the 
jet engine, and to their excellence sixty 


castings in the “‘Nene”’ bear witness. 


ittustration by courtesy of Rolis-Royce Limited, 


AGNESIUM ELEKTRON LIMITED 
CLIFTON JUNCTION, MANCHESTER 


LONDON OFFICE: BATH HOUSE, 62 PICCADILLY 
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Introducing the 


B.0.A.C HYDROSTATIC 
WEIGHING UNIT 


for weighing 


aircraft of 


any size 


ACCURATE 
PORTABLE 
RELIABLE 


ALL. ENQUIRIES TO THE SOLE DISTRIBUTORS 


KENTON EQUIPMENT Ltd. 
48, BROOK STREET, LONDON, W.1. 
Mayfair 3747 


Manufactured by ALLTOOLS LTD., GT. WEST ROAD, 
BRENTFORD, MIDDLESEX. 


Pressure Refuelling 


Before axe or cross-cut is laid to spruce or pine 
.. .or the cry of “ Timber!” presages the crash of 
forest giants . . . Wittiamson Arr SuRvVEY 
Cameras play their part. 


For the laborious business of survey-on-foot 
of unmapped or uncharted forestry areas is 
a thing of yesterday. The unerring lens can 
reveal to the trained eye the height and genus 
of the timber, its suitability for cutting, its 
accessibility, ete, 

In Canada, over 950,000 square miles of in- 
adequately mapped territory have been surveyed 
from the air with WittiamMson Ark SuRVEY 
CAMERAS AND PHOTOGRAPHIC EQUIPMENT, 


WILLIAMSON 


Manufactu ring Company Limited More time in the Air... 


Photographic Engineers Less time on the ground... with the 


LONDON F.R. HIGH SPEED SYSTEM 


In Canada : Williamson Company of Canada Ltd., Toronto, Canada FLIGHT REFUELLING LIMITED. 
Tarrant Rushton Airfield, Blandford, Dorse‘. Tel. Blandford $01 Grams. Refuelling. 
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TRIP TO KENSINGTON GARDENS 


“This world famous bronze” said the Managing Director waving 
an arm “is a lesson and a model for you all — Watts’ ‘ Energy’.” 
“* Bein’ -a-norse-in-a-Desoutter-Tool”™ answered a 
cheeky Little Horse like a flash. 
“1 was not asking a question” said the Managing Director 
acidly, “I was telling you. This is the famous bronze 

— Watts’ ‘Energy’. Note that, as in Desoutter 

Tools, it is the horse that is doing the energy 

while the man or operator just sits on it.” 

“ Sits on what?” asked the cheeky Little Horse. 

“No, no!” cried the Managing Director. 

“Not on Watts. On it”’. 

“ How rude!” said the 

Little Horse and ran 

off to the Round Pond. 


Desoutter Power Tools Increase Production 


DESOUTTER BROS. LTD., THE HYDE, HENDON, LONDON, N.W.9 * TELEPHONE : COLINDALE 6346 (5 lines) . TELEGRAMS : DESPNUCO, +1YDE, LONDON 


te 
7 
‘ 
4 


ee FAIREY SYMBOL is the emblem of a Company 
w 


Enquiries to Personne! Manager 


THE 


FAIREY 


hich, in its thirty-five years’ growth, has 
become a group with world-wide ramifications. In 
Canada, Australia and Belgium companies linked to 
Hayes are operating, busy on manufacture, research, 
repair and specialised development. 
At home, Fairey engineers are probing the future of 
flight in its most advanced aspects. In parallel with 
the naval development which has always been their 
main preoccupation they are at work on the problems of 
trans-sonic and pilotless flight, electronic and power 
control, rotary wing development and new arms for Western 
defence. In all these fields great progress is being made 
and in all parts of this organisation there are careers waiting 
for young qualified men with an eye to the future. 
They'll find a future in Fairey’s. 


MIDDLESEX 


\ 
4 
: 
PLIGHT 4 JaANuaRY 1952 
y 
>> 
| 
un 
WJ 
: 
4 
{ 
} 


First Aeronautical Weekly in the World 


Founded 1909 


AIRCRAFT ENGINEER No. 2241 Vol. LXI. FRIDAY, 4 JANUARY 1952 


Balanced View 


EDITOR 
MAURICE A. SMITH, D.F.C. 


seis anaes HE aims which the British aircraft industry should be helped to pursue have 
H. F. KING, M.B.E been the subject of recent public discussion, and seldom can greater unanimity 

pies steel cf opinion have been shown. We make no apology for reiterating in this issue 
TECHNICAL EDITOR | the views expressed by leaders in the political, industrial and military spheres—men 


C. B. BAILEY-WATSON, B.A. whose responsibility it is to steer this country back to financial stability and thus to its 
ART EDITOR | former position of strength and respect. Our re-statement of several of these views, 
overleaf, is followed by a particularly pertinent and outspoken article by a con- 


ee tributor known personally throughout the industry and, as a broadcaster, to a wide 
public. He enlarges upon some of the points advanced in our editorial of December 28th, 

Editorial, Advertising and and his views imply a direct challenge to the present allegedly “all out” policy on aircraft 

Publishing Offices: production; and if the Government and industry feel unable to accept it, then we hope 

DORSET HOUSE, and expect to learn why. 

STAMFORD STREET, At the beginning of this new year a lead is eagerly sought: a driving force that 

LONDON, S.E.1. will enable the aircraft industry, in addition to meeting its obligations to the 


fighting Services, to seize the commercial opportunities now clearly revealed. That 
Guien’ wane hae 00 mae there will be difficulties and setbacks cannot be doubted, but it is our impression that 

the people as a whole are in a mood to face such things—provided that, as a result, 


Branch Offices: of recent years many appeals to the nation have lacked the constructive approach 
COVENTRY — which would have given inspiration; it was becoming increasingly difficult to give 
a wholehearted response to yet more calls to patch up this or that crumbling structure. 
Telephone, Coventry $210. But in the case of the aircraft industry it is different, for here we have something 
BIRMINGHAM, 2. sound to build upon; by the sale of its excellent products it is capable on its own of 
New Sets making a substantial and lasting contribution to the nation’s economy, the beneficial 
T results of which will ultimately be shared by all. Moreover, by increasing the strength 
elegrams, Autopress 
Telephone: Midlond 749% (7 ines). and productive capacity of this vital industry on a permanent basis, the country will 
HANCHETTER, 3 be in a better position to meet any threat to world peace or its own independence. 
nsgate. 
Teleg Wiffe, Manchester. 
tines An Expensive Game of Bridge 
GLASGOW, C.2. FTER the pilot who flew a light aircraft through Tower Bridge had been fined 
Teegrame, ile : £100 (see page 18) one or two people remarked to us that they considered the 
go Telephone, Centra! 1265 (2 lines). penalty unnecessarily severe; they thought that something comparable with the 
J price of a speed-limit offence—say {5—would have met the case. 
) ote ~ adc, Without wishing to adopt a “holier than thou” attitude—for at one time or another 
i @3 3s. Od. U.S.A and Canada, $10,00 most of us have known that sudden impulse to depart from the straight-and-level path 


[oun of aeronautical rectitude—Flight must go on record as being disinclined to echo such 
commiserations. Setting aside the question of whether £100 is, in fact, ¢ hea‘vy fine (for 
| the true severity of a monetary ity can be measured only against the depth of the 
wrongdoer’s purse), an offence of this kind is hardly comparable with the average motor- 
ing misdemeanour. That road and river traffic were light, the weather fair and the air- 
craft reliable, as pleaded by the defendant in mitigation, is surely beside the point. 
Flying through a bridge in a “populous area” must automatically involve a breach of the 
Swords andPloughshares- 2 | law against low flying, and it was under this section of the Air Navigation Act 
Inspiration - - - - - 8 _ that the Taylorcraft pilot was charged. These regulations were formulated on the advice of 
“Non-sked” Versatility - 11. experts who may be assumed to be sound judges of what constitutes reasonable safety 
For Fighting in Darkness | munima at all times; and, since no one would seriously suggest that the rules be made 
and Dirty Weather - . 12 | sufficiently flexible to adapt themselves to times, traffic, weather and whatnot, it is 
The Channel Wing- - - 14 clearly up to pilots, whether of Austers or of Brabazons, to abide by them. 
However proficient the pilot, however airworthy his machine, the fact remains that 


IN THIS ISSUE: 


Meteorology and 

Navigation 15 | engine failures can occur, and very occasionally do occur; and one quite small aeroplane 
The Independent Air i with a few gallons of petrol on board can cause a highly unpleasant and s 

Operator - - - - - 16 _ incident in a built-up area. Even if the only victims are the crew, the resultant publicity 


(and there will be plenty) inevitably harms the aviation movement as a whole. 
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de Havilland Comet. 


Hawker P.1067. 


SWORDS and PLOUGHSHARES 


Why not both at once? Building for sure defence and a sound economy 


the Air League of the British Empire, of which he is 

chairman, can take pride in having touched off what 
amounts to a campaign that may prove of vital importance 
to the country. At a luncheon in London on November rst, 
in drawing attention to the serious weakness of Britain’s 
military air potential, he emphasized that the cure was 
basically a matter of manpower and the development of the 
aircraft industry. He went on to say that in turbojet and 
turboprop aircraft this country had a lead of at least five 
years over the rest of the world, and that therefore we ought 
to be producing such machines in considerable numbers. 
We needed them as part of our military equipment and, at 
the same time, they would be most valuable exports, not 
least in securing a permanent position in the world market 
for many years to come. Yet we were in danger now of 
repeating the disastrous decision made during the last war— 
of leaving the building of transport aircraft to the Americans. 
Foreign airline operators fully appreciated the potentialities 
of the new gas-turbine aircraft, but could not be expected 
to order them unless they could be certain of delivery. But 
by expanding our output of transport aircraft we could, at 
one and the same time, create an actual and potential ex- 
port trade and also make an indispensable addition to our 
air power resources. 

Mr, Churchill touched on similar matters in the House 
a few weeks ago. In discussing a rearmament programme 
which involves the expenditure of {£1,250 million in the 
present year—a sum which, he said, we should not in fact 
succeed in spending-—he gave the assurance: “It is per- 
fectly clear that, in the sphere of the material things, the 
claims of the R.A.F. must have first and special emphasis 
in priority.” Then he went on to say : “This will be made 
fully effective in any rearrangement of the programme upon 
which the new Government might decide. .. . The greatest 
source of concern in the Services is the slow progress in 
developing the R.A.F., especially in the supply of the 
latest machines. . . . To read the complaints that are made 
about the disappointments experienced in equipment, one 

would hardly believe that over 300 million pounds was 
being spent this year.” 

There can be few intelligent people today who have 
failed to recognize the need for expansion of the aircraft 
industry for military production, and there must be many 
who have felt as Mr. Attlee does. He said during the course 
of the same debate, “no one knows better than the Prime 
Minister how heart-breaking are the delays in the produc- 
tion of aircraft. They are called ‘teething troubles.’ One 
gets an aircraft and one thinks it is going ahead; trials are 


§ CHIEF MARSHAL SIR GUY GARROD and 


AN of a kind 

that of capi in the world’s markets our lead in gas- 
bine-powered transports—is now open to the British oak 
industry. Do current rear ments really present 
an insurmountable bar to our seizing the ch ? The 

has lately been asked, in one form or another, several men 
Briefly rec in Service and civil affairs, and in ject Fel we 


the yor of the British Broadcasting 

tion. Hi ong recognizes that the greatest problem is that of m: wer; 

for its solution. His re: may 

seem drastic, bu’ on to show that it would t be justified 
the ultimate 


made and one thinks one is going to have delivery; but, in 
my experience, not only over the last six years, but in the 
five years before that, there are always delays.” 

But in spite of the concern which so many people have 
felt and expressed regarding the slow production of new 
military aircraft, there has emerged, during the last weeks 

the aircraft industry, but of the nation itself, may po a 
on the balancing of the production effort between aircraft 
essential for defence and others capable of earning vast 
sums in dollars and other currency. Ultimately we must 
provide for both. 

Talking of British civil airliners, Lord Ogmore, Minister 
of Civil Aviation in the late Government, said recently in 
the House of Lords : “Here is a market for the asking. To 
make use of it, it will mean that aircraft manufacturers will 
have to have more materials and more men in order to 
fulfil both these orders, and the military orders to which 
they are committed. I am afraid that it will mean some sort 
are not so 

To this, Lord Brabazon added that, “ifthe Secretary of 
State for Air will now acknowledge that air trans; 


a good 

Lord Balfour of Inchrye, in his turn, said the success of 
our long-term policy depended finally on the supply of 
aircraft, while Lord Gifford thought that today this country 
had “a unique opportunity in the field of civil and transport 
aircraft,” which he suggested should be treated as part of 
our rearmament policy; he Pressed for “‘a powerful, bold 
and progressive programme,” because this was an oppor- 

tunity which might not recur in years 

In the same debate, Lord Ted 5 weal said that it would be 
a tragedy if, after having gone in front, we slipped behind 
again, and he asked whether Lord Selkirk would give con- 
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Vickers-Armstrongs Viscount 


sideration to the suggestions which had been made that the 
production of Comets and Viscounts and other such air- 
craft should be increased. 

In his reply, Lord Selkirk said that Lord Ogmore’s 
phrase “‘funnelling of labour” was important, because this 
was one of the great difficulties. It would be a matter of the 
greatest disappointment if, at this stage, when we had gone 
through so much, other pressure did not allow us to reap 
the benefits of what had been achieved. 

What might be called military and long-term views on 
the same subject were expressed by the Vice-Chief of the 
Air Staff, Air Chief Marshal Sir Ralph Cochrane, in a 
recent speech at Bristol. He said, “we are approaching 
the age of air transport, and should be able to look forward 
confidently to the future were it not for the cleavage between 
east and west, which overshadows our whole way of life. 
In these circumstances, we are forced to concern ourselves 
first with the military developments of this new medium. 
The overall requirements for aircraft add up to a consider- 
able bid on the available national resources. Yet I suggest 
that very careful thought will have to be given before de- 
ciding not to meet them.” 

Sir Ralph went on to say, “air power, if it is to be per- 


Vickers-Armstrongs Valiant. 


manent, must be broad-based on commerce. We built up 
our sea power on ships, constructed in this country .for 
owners all over the world as well as for our own trade, and 
this has had great influence on our life as a seafaring nation. 
The air must do the same, and I see no reason why it should 
not.” This provided a wonderful opportunity for the boys 
who were now in schools and colleges in this country. 
“Let them realize,” said the V.C.A.S., “that we are only at 
the of the air age, that we are hardly scratching 
the surface of what will come to be done in our lifetime, and 
that a great new field of enterprise is becoming available in 
which they can share.” He added, “in building up air power, 
first thought must be for quality. ‘2d 

the “we have got to build up 
immediately because we must rearm, but in the long-term 
because we seek to create a home and overseas trade com- 
parable with our great shipping industry.” 

In conclusion, Sir Ralph said, “Let us then determine 
two things, firstly that the air over these islands shall never 
again be sullied by hostile aircraft. . . . and secondly, let us 
determine to develop the peaceful commerce of the air so 
that this country may take its place once more in the forefront 
of progress.” 


CHALLENGE 


By CHARLES GARDNER 


RITAIN is in a bad way; Britain needs new industries; 
Britain needs new exports; Britain needs to sell more 
skill and to buy less raw material. 

All this, and much more, has been dinned into us. All 
right, we believe it. We are also willing to believe that 
somewhere, there must be over-all planning to achieve it. 
Furthermore we believe that Britain cannot exist for much 
longer, this side of bankruptcy, on trying to sell nylons, lip- 
sticks, fabrics and woollens and even motor cars, in an 
ever decreasing and ever more competitive world market- 


place. 

All of which, being true, makes a nonsense of what is 

ing today in our aviation industry. 

Think, for a moment, of the attractions for us of the 

world market in airliners. For instance :— 

(1) In gas-turbine transports we are the tops; even the Ameri- 
cans admit our “three to five year lead.” 

(2) Selling big airliners is for us a comparatively new market, 

(3) The finished p combines more skill with less raw 
material than does that of any other heavy industry—and it 
sells for big money. 

(4) A steady civil export market would reverse the unhealthy 
position of an industry living on international and re-arma- 
ment crises—and on other people’s “nerves.” 


Yet all the indications are that if we are not careful we are 
going to throw over our great opportunity because, it is said, 


“we can’t re-arm as well as build commercial aircraft.” 

Well, why can’t we do both? 

We don’t question the need for re-armament—the neces- 
sity for the Valiants, 10678, Swifts, Canberras, and the rest. 
That is self-evident. But, also self-evident are the market 
potentialities of the Comet, the Viscount, the Bristol 175— 
and, although it is piston-engined, the Ambassador. 

At last year’s S.B.A.C. C. Show, Mr. E. C. Bowyer said that 
our possible export trade in jet airliners, over the next ten 
years, could total a thousand million pounds sterling—which 


is 
a year? Here is the list :— 


Motor vehicles (and chassis) .. fs 178 million 
Cotton .. me 158 
Steel 156 
Wool 140 »” 


To these must be added machinery of all kinds (including 
everything that drives or is driven)—£316 million. 
Some industries which do not gross us £100 million are 
shipbuilding (£40 million), chemicals (£60 million) and silks 
(£50 million). 
The civil airliner trade could, therefore, become one of our 
top five export industries; I repeat that—one of our top five 
Let us make a quick comparison with the motor industry. 
The ordinary car takes a ton of raw material (mainly steel, 
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which is scarce), That ton, plus skill, nets us say, {500 of 
cash. The Comet takes 22 tons of raw materials (mainly 
aluminium, which is not scarce). Those 22 tons, plus skill, 
net us {$00,000, The car industry, therefore, in its com- 
bination of stee! and skill, is worth about {500 a ton. The 
Comet, in its combination of aluminium and skill, is worth 
£23,060 a ton. 

No one says that we can’t afford to build cars 2s well as 
tanks. But they do say we can’t afford to build airliners as 
well as warplanes. 

To my simple mind it would seem, mathematically, to be 
worth putting al] the motor-industry manpower into pro- 
ducing airliners. By so doing, Britain would be “up” by 
£18,000 per ton of exported goods. Or is this too simple? 

Let us, then, check our export assumptions, or rather Mr. 
Bowyer’s export assumptions. He says we can do £100 
millions of export business in jet airliners per year. There 
are, at present, in world fleets, about 1,000 big mainliners, 
and some 2,000 “Continental” aircraft of DC-3 size. Each 
world fleet, as a group, is worth about {500 million. Assum- 
ing that the mainline ficets are changed once in ten years, 
and the DC-3 types once in five years, there is a total of 
L150 million a year available in the airlines as it stands. This 
is allowing for no expansion in a business which is, in fact, 
going to expand enormously. With spares at 20 per cent the 
total present-day annual market is £180 million; 
for some growth, let’s call it £200 million. 

If Britain could grab but half that market with her Comets, 
Viscounts, 1758, Apollos, and Ambassadors, then Mr. 
Bowyer’s optimism is justified. And this is not counting 
any sales of Heron or Dove or similar-sized feederliners. In 
other words, the market is there; is not just a pipe-dream. 


Up our Street 

And please to remember about the civil jet airliner busi- 
ness, we are the world’s best—and usually the world’s best 
is not too hard to sell. We are not, however, the world’s best 
at making nylons and lipstick and a thousand and one other 
fritterers-away of our manpower. Nor are we, with some 
individual exceptions, the world’s best at making motor cars. 

Again, to my simple mind, I should have thought we 
should have welcomed with eager arms an industry which 
offered rich new fields (with richer still to come); which 
made no excessive demands on scarce raw imports; which 
would easily become our biggest single “export”; in which 
we held a clear world lead of “three to five years”; and in 
which, also, skill and craftsmanship were considerable 
ingredients. By all our traditions, this ts right up our street : 
is it not, indeed, just the thing we, as a nation, are alleged 
to be looking for? 

The aircraft industry is well aware of all this, and its 
leaders could add many more details to the case I have just 
roughed out. They could tell, too, of customers who have 
asked for delivery dates .. . and then walked sadly away. 

How maddening all this is after five years of enterprise, 
genius, courage, hard work, and the investment of some 
£140 millions of our national treasure—all to end in just 
a succes d'éstime! We can rest miserably assured that such 
a chance will never come our way again—not after the 
C.A.A.’s recent report. 

And we hardly need ask what is the root cause of this 
impending national disaster. It is lack of manpower—or 
rather, lack of properly distributed manpower. 

The aircraft industry now employs some 170,000 people. 
To meet its re-armament programme it needs a further 
150,000, and to cash in on the jet airliner market it needs 
a total of 420,000. In the final analysis, then, the lack of 
250,000 men and women threatens to be our downfall; and 
only 100,000 of those are needed for the airliners with which 
we are concerned. 

During the war two million people were employed in the 
aircraft industry. Less than one-quarter of that total would 
save us now, in a position which lies no less close to our 
ultimate national safety. And “skilled” labour is not, in the 
main, called for; as one leading manufacturer said last week, 
“We trained cinema usherettes in the war—we could do it 
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Meanwhile, let us have a look at the manpower of some 
other industries :— 

Motor vehicles and 

Tailoring 

Boots and repairs 

Cosmetics and soap 

Catering and hotels... 

Dry cleaning and ‘opie 

Dressmaking 

Toys and games 

Printing and publishing 

Drink 


Cocoa, Chocolate and confectionery . 
Hosiery an:) knitted wear ae 


Is there, even in this briefest of brief lists, nowhere from 
which 250,000 aircraft workers can be recruited without 
— a revolution, and remembering the prize to be 
won 

The Chancellor of the Exchequer is, by economic measures, 
to put the “squeeze” on industries which in our present 
plight can be regarded as “fripperies.” We do not know 
what manpower this will throw up or, more importantly, 
when it will do so. We do know, however, that, underlying 
the shortage of workers in the aircraft industry, is the sicken- 
ingly familiar cry of “No houses.” 

One manufacturer told me the other day that he was 
actually losing men rather than gaining them, because, as 
one of his ex-workers put it, “I am fed up with sharing 
a room with five chaps and my bed with two.’ 

In the view of most, houses are the key—and to that great 
national problem there must surely be brought some form 
of priority or planning, call it what you will. I can only 
underline it in this present connection, and pass it by as 
being outside the scope of this article, even though most of 

subject-matter stems directly from it. Housing today is 
“politics” —and to the politicians we must leave it. 

Two other factors are raw materials and machine tools. 
As to the materials—I just cannot believe that for such easy 
“spinning into gold” they would not be made available. 
The machine-tool shortage is more real, but even on this 
there are divided opinions in the industry itself. The recent 
private remark of one of our biggest aircraft industrialists 
does, however, bear quoting: “Machine tools?” he said. 
“Of course they’re short. But just give me the manpower 
and I’d do the job. After all, I know of nobody in the 
business who is double-shifting his tools yet.” And nor 
do I 


Finally, I come to the point that Air Power is indivisible 
—a point so well summarized in the current de Havilland 
Gazette (and, incidentally, referred to by Sir Ralph Cochrane 
in his recent speech at Bristol, which may give us hope from 


the Air Staff end). The Gazette says :— 

“No air force can be great unless backed by a strong mer- 
chant air service; rearmament alone calls for this, and for 
a strong commercial-aircraft industry to create and maintain 
it. Air power is indivisible; strength of military and civil 

tions and manufacture are its inseparable parts. 

“Here is a great opportunity for export business in a 
branch of engineering and transport which is on the brink 
of an immense advance. The statistics of rising air traffic 
leaves no doubt of this. The opportunity is indeed more 
than great. It is unique. To disregard it would be as tragic 
as would have been the neglect of our maritime calling when 
Elizabeth was Queen.” 


AMERICA AND THE N.Z. RACE 


AS Fe reported 9 month ago, Mr. H. W. Christie and 
Mr. John Stannage have travelled from New Zealand to 
America to publicize the 12,200-mile England-Christchurch Air 
Race, to be held in October 1953. Commenting on their visit, 
American Aviation says, “What with de Havilland anxious to 
show off the Comet, they hope to attract rivals from the U.S., 
but jet transport planes have been a little scarce on U.S. production 
lines of late. Sesvre, it is possible the U.S.A.F. might be 
persuaded to get into the race with something special in the 
military line in an effort to cop the speed prize. Make those 
reservations carly, ies. Christchurch is a long way from 
here and 1953 will be around sooner than you think.” 
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Nomad —the first composite gas turbine/ piston 


engine, is Britain’s newest contribution to aircraft 


propulsion. A 3,000 h.p. engine with a standard 


of operating economy hitherto unachieved, it follows 
classic Napier designs whose names are prominent 


in the story of British achievement in the air. 
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PROGRESS 


Rolls-Royce produce turbo-jet, 


propeller-turbine and piston aero engines to suit 


all types of medium and high-powered aircraft 


THE AVRO SHACKLETON MARITIME RECONNAISSANCE 
powered by four Rolls-Royce Griffon engines 


ROLLS-ROYCE 
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PROCEEDING SMOOTHLY to the 
mokers, ore the current flight trials of the 
Fokker jet trainer (Rolls-Royce 
Derwent turbojet). be recalled that the 
on May 20th, 1951. 


FROM ALL 
QUARTERS 


The New Year Honours 


names of several distinguished 
appear in the New Year Honours list, publi 


aeronautical scientists 
CBE. ERS. 
PR Among them are Prof. L. Bairstow, C.B.E., F. ae 
R. Pye, C.B., M.A., Sc.D., TRS, 
.B.» FRACS. Provost of University College, London, 
since 1943 and formerly Director of Research, Air Ministry, 
Among members of 


Mr. W. Lappin > at aw is a for Rolls-Royce 


English Steel are made C.B.E.s. Similar 
honours go to Mr. F.R.Ae.S., M.1.Mech.E., 
Principal Director of Equipment Research and Development 
(Air), Ministry of Supply, and to Mr. William Deane, Assistant 
Air Ministry, and to Mr. W. W. Withers, F.A.L., 
chairman of the council of the R.A.F. Benevolent Fund. 

A number of senior officers of the R.A.F. receive honours, 
details of which are given on p. 24. i ini 
Service and civil names of interest to the aviation community 
will appear in our pages next week. 


Maiden Flights 


that test flights of the Bristol 173 helicopter (two 
Atwis Loonides) will take place at Filton he the next few 
oo The first of B.O.A.C.’s Proteus-powered Bristol 175 air- 
pees Genes a 9 22) is likely to fly in time to appear at the 
B.A.C, Display 
reported that the power plants of 
the eight-jet Boein vagy have undergone ground- 
running tests at Seatt ae to an imminent first flight. 
A recent French “first” was the initial png aS of an Ate on 
axial turbojet in a Marcel Dassault M.D.450 
The pilot was Col, Rozanoff, the date sth, and = 
field Melun-Villaroche. 


Ambrosini (Gipsy Queen) Records 
Firs an Ambrosini S.7 single-seat trainer, Count Bonzi 
recently established a series of new F.A.I. class records in the 
1,000-1,750 kg category. 
The ai was similar to that described in our 


t concerned 
“In thé Air” series article (Flight, A’ 24th, ust aqth. 1951) but in 
Alfa 115, the a 250 h.p. 


This version of the Queen has direct drive and is unsupercharged ; 
673 (222.84 m. ); 1,000 km 347.362 
higher respectively than the previous 


An Avon-Duchess 
LARGER, higher-powered i 
Duchess flying-boat, with six Rolls- 
place of the de Havilland Ghosts specified for the first project, is 
Data (figures for Ghost- 
Span 138ft (135ft 6in); length, (1a4ft 6im); loaded 
150,000 Ib (130,000 Ib); max. speed, §59 he 
m.p.h.); most economical speed, 475 m.p.b. (468 
Avon version would climb to 30,oocoft in 14.6 min, and 
(to m.p.h. wind) in 1,300 yd. 


Two Recent Appointments 


F/L. L. MASSEY HILTON, D.F.C., MR. P, E. GORDON-MARSHALL, 


AF.C., A.F.R.Ae.S., who hos been who has joined the Bristol Aero- 
pointed on additional ossi 


PP plane Co., Ltd., as executive 
monoaging director of the Fairey assistant to Capt. 4-6, 
Aviation Co., Ltd. He joined the Bartlett, director. He hos hed 
company in 1931 (and its board nearly 21 years’ service in the 


de Havilland Gipsy Queen 30 with D.H. 


SWEDEN'S FIRST DELTA: Designated Saab-210 Dragon, this experi- 
mental delta-wing aircraft has been undergoing taxying tests at Linkdping, 
in Sweden. The power unit is an Armstrong Siddeley Adder turbojet, 
and, as on our own deltas, a braking parachute is provided. There is a 
“kink’’ in the leading edge. A twin-jet fighter based on the Drogon— 
which has not yet flown—is projected. 


in 1934) ofter service in the industry, culminating in a direc- 
Royal Navy and the R.A-F. corshlp of Airspeed In 1946. 


Communists Fine C-47 Crew £44,000 


A FORTNIGHT ago we reported that American representa- 
tions concerning the U.S.A.F. C-47 forced down by Russian 
fighters on the airfield at Papa, Hungary, on Novemiber 19th had 
met with the usual Soviet refusal to give information. 

Further developments have since occurred. On December 
23rd the C-47’s crew of four, who had been languishing in gaol 
for a month, were brought before a military court on a as of 
“violating Hungarian territory.” It was alleged that t 
“unable to give any satisfactory explanation of the inten dem use 
of the military maps, parachutes, blankets and portable radio 
found in the plane” ont that “there was no doubt that they were 
intended for B elements in Hungary.” 

U.S. notes had previously explained that this 
standard ) 

a ee and ended in the four men being fined some 


imprisonment. 
On December 26th it was 
that the U.S. State Department would pay the fines, 

and that the crew would be released forthwith. 
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Farnborough Date 

THE 1952 S.B.A.C. Flying Display and 
exhibition is to be held from September 
and (pre-view) to 7th. As usual, the public 
will be admitted on the two final days. 


Satellite Migs 


IT is known that jet fighters of Russian 
origin have been supplied to satellite 
countries and a Polish journal has recently 
wblished a drawing of (presumably) 
Mie-158 with Polish national markings. 


A Big Turbom ca 

WITHOUT interruption of its small-tur- 
bine programme the Turboméca concern 
is to undertake the design and construction 
of a unit of 13,2301b thrust. This is 
intended to power new French fighters. 


French Nene Production 

THE Hispano Suiza company of Bois 
Colomb es that it has now 
constructed s00 Nene turbojets under 
Rolls-Royce licence. Since the first was 
assembled in France, more than 6,000 
hours of test-bed running and 2,300 hours 
of flight testing have been completed. 


The C.A.S. 
RUMOURS of the ding reti 


of Marshal of the Royal Air Force Sir John 
Slessor from the post of Chief of the Air 
Staff have been denied. His three-year 
appointment dates from January Ist, 1950, 
and it is now stated “on the highest auth- 
ority” that he will complete his term. 


Brancker Memorial Lecture 
THERE have been changes in the arrange- 
ments for the 1952 Brancker Memorial 
Lecture of the Institute of Trans . The 
subject is now announced as The Fiying- 
boat and its Place in Aviation, and the 
lecturer is to be Air Chief Marshal Sir 
Frederick Bowhill, Chief Acronautical 
Adviser to the M.C.A. He will deliver the 
paper at §.4§ p.m. on February 11th, at 
the Jarvis Hall, 66 Portland Place, London 
W.1. Visitors will be welcome. 


U.S. Canberra Accident 

THE first of the two English Electric 
Canberra jet bombers delivered to the 
Glenn L. Martin company, which will 
build the type for the U.S.A.F., was 
destroyed in an accident on December 21st. 
One of the crew of two—both U.S.A.F. 
officers—escaped by parachute and he is 
reported to have said that the tailplane 
came off in a dive. Commenting on the 
accident while waiting to leave London 
Ai t for America, on December 26th, 
W/C, Roland Beamont, English Electric's 
chief test pilot, is reported to have said : 
“Too much importance should not be 
attached to it. We do not know what they 
were doing with the Canberra over there.” 
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15th. Supplementing the 
Hispano Nene is a liquid- 
fuel rocket, mounted 
under the jet pipe and fed 
from the wing-tip tanks. 


Payen Delta 

THE French constructor Payen has de- 

signed a delta-wing aircraft which is almost 
lete and which will be pre-tested in 

the Chalais Meudon wind-tunnel. 


All Laid On 
THIS week, weather permitting, a heli- 
copter operation new to Britain (t 
well-tried in America) was due to t 
place in the Malvern Hills. A oy cable 
in a single 1,250ft span to be 
suspended over a densely wooded valley; 
to follow the normal method of laying the 
cable on the ground and then pulling it up 
between the pylons would have involved 
the felling and/or lopping of hundreds of 
trees. It was therefore decided to onsen 
a helicopter—a Hiller from Pest Cont 


Ltd. The plan was for the aircraft to reel 
out a stout line (weighing about 3 cwt), 
which, lying on the tree-tops, would then 
be used to haul a balloon-cable across the 
valley; this in turn would provide a means 
of pulling the heavy power-cable across. 


Folland Appointment 
IT is announced by Folland Aircraft, Ltd., 
that Mr. F. H. Pollicutt, F.R.Ae.S., has 
been appointed chief designer to the com- 
y, with effect from January 1st. Mr. 
‘ollicutt, who is 42, was renticed to the 
Royal Aircraft Establis t, Farn- 
borough, where he served from 1924 to 
1930. After leaving Farnborough he joined 
the Bristol eT Co., Ltd., as tech- 
nical assistant. He was appointed chief of 
the stress department in 1938, chief tech- 
nician in 1942, and from 1945 was assistant 
chief desi 
Danes in Canada 
THE first seven of 23 Danish Air Force 
Trainees have reached Canada, where they 
are to fly with the R.C.A.F. under the 
N.A.T.O. air training scheme. They are 
réceiving course at London, 
Ontario, will then go to No. 2 Air 
Navigation School, Winnipeg. 


An Escape Route Retraced 

A FEW weeks ago a member of the R.A.F. 
Escaping Society, F/O. Barker, A.F.C., 
D.F.M., went back to the South of France 
and met again some of the people who 
helped him to elude the Germans when, in 
1942, his No. 102 Sqn. Halifax was shot 
down near Dunkirk; with their help» he 
had made a 350-mile journey to the Swiss 
frontier, then another across Southern 
France to the Spanish border. His return 
visit was in company with two film tech- 
nicians, and the various reunions were 
recorded for inclusion in Issue No. 382 of 
Pazhé Pictorial, on show next week. 


FOUGA FORECAST : That the Fouga C.M.170R twin-jet trainer, now under construction, will have 
@ number, of features in common with the Supermarine 508 fighter is shown by this drawing 
from the makers’ Christmas cord. The nose appears to have 


altered since a mode! was 


been 
shown in the Poris Salon, and wing-tip tanks have been added. 
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Freight can be distributed both fore and aft in 
the Viscount, which means that any distribution 
of the load comes well within the C.G. limits. 
Hence, last-minute passenger changes present 
no problem to the operator of Viscount aircraft. 


THE VICKERS VISCOUNT f 


POUR MOLLS-ROYCE PROPELLER TURBINE ENGINES 
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TURBOPROPTER : Last July we reported that 
the Kaman Aircraft Corporation hod received 
a U.S. Navy contract to develop a small gas- 
turbine-powered helicopter. The prototype— 
seen here—is now flying: it is basicaily a 
Kaman K-225 three-seat utility helicopter, the 
Lycoming engine of which has been replaced by 
Boeing 502 gas turb:ne of 175 e.s.h.p. 


HERE AND THERE... 


The Breguet Vultur 
THE composite-powered, deck-landing 
Breguet 960.01 Vultur (one Armstrong 
Siddeley Mamba and one Rolls-Royce 
Nene) is flying after modifications to the 
canopy and other components. The ailer- 
ons have received spring tabs and the 
second prototype, scheduled to fly next 

ring, will have power-operated controls. 

is machine, incidentally, will have a 
Mamba 3 in place of the present Mamba 1. 


Flying Power-station 
ELECTRICAL demands in the Saunders- 
Roe Princess are so great that 168 kW has 
to be generated. Four 39 kW generators 
on the four coupled Proteus power units 
supply the main 120-volt system, while 
two 6 kW generators on the single outboard 
Proteus engines provide the secondary 24- 
volt supply. A detailed description of the 
installation, in the December 28th issue of 
Electrical Review, will be of value to al! 
aircraft elec:cical engineers interested in 
modern practice. 


A.O.P. Sycamore 
THE austerely camouflaged helicopter 
illustrated below is a Bristol Sycamore 
Mk II fitted with special equipment for 
A.O.P. and general military duties. Among 
this are a rope-ladder for picking up 
| sea gree from ground that is too rough 
for a landing; sunblinds to the cockpit 
roof; and provision for firi Very pistol 
through the fuselage floor. “Radio includes 
an A.62 set as used on jeeps and A.S.V.s, 
while a standard R.A.F. TR.1934 set 
replaces the STR 9X installed in the civil 
version. With five up, the helicopter 
Operates at the normal Type 171 all-up 
weight of §,200 Ib. Now under develop- 
ment, incidentally, is a c.g. compensator 
comprising forward and after tanks (con- 
taining a water-glycerine solution) with 
selector valve and power switch lever. 


SERVICE SYCAMORE : The Bristol Sycamore Mk II helicopter, as modified for A.O.P. and general military duties, is now under test at Boscombe Down 
The view on the right shows the floor-tube to enable Very lights to be fired; when the pistol is withdrawn the tube is closed by a plug. 


(see above). 


IN BRIEF 


HE British Aluminium Co., Ltd., an- 

nounces that Mr. W. H. Platt, assistant 
sales manager (wrought products) has just 
retired after 41 years’ service in the sales 
division of the company. Mr. C. F. Bat- 
stone is to combine the functions of princi- 
pal assistant sales manager with those 
previously out Platt. 


Diverse industrial cotuiins of Canadian Compan 


“L.D.C.” motors of various sizes are illus- 


The Shell Aviation 
accommodated at St. Swithin’s House, 
St. Swithin’s Lane, London, E.C.4 (tele- 

hone Avenue 7144); correspondence, 
comely should still be addressed to the 
Shell Petroleum Company’s offices at St. 
Helen Court, London, E.C.3. 


E. K. Cole, Ltd., announce the appoint- 
ment of three executives as directors : 
Messrs. Frank S. Allen, M.1.P.E., John Cor- 
bishley, A.C.A., and Anthony W. Martin, 
M.B.E., Assoc.I.E.E. Three others become 
executive directors: Messrs. George W. 
Godfrey, M.I.8.M.A., David Radford and 
Walter M. York, F.1.A.M.A., M.L.S.M.A. 
Mr. York was largely responsible for the 


change-over of the Ekco factories from 
es to war production, while Mr. Martin 
tstar.ding achievements in radar 


development to his credit. 
* 


Mr. George Carr, upholstery sales man- 
ager at ae s Walton factory, is going to 
Canada for a limited period to manage the 
Dunlopillo sales division of the Dunlop 
y (Dunlop Tyre and 
Rubber Goods Company, Ltd.) located in 
Toronto. 

Well known in many of the world 

in which P. and W.-engined aircraft oper- 


t is now ate, Mr. P. D. Doran has been appointed 


chief of commercial sales at Pratt and 
Whitney Aircraft, East Hartford, Conn. 
He was formerly head of the company’s 
airlines 

Annual prizes $1,500 are offered 
for aviation articles by six member-firms 
(Canadair, C.P.A., de Havilland, A. V. Roe, 
Rolls-Royce and T.C.A.) of the Canadian 
Air Industries and Transport Association. 
The competition is confined to Canadian 
writers resident in the Dominion, but their 
articles published in any part of the world 
during a twelve-month period are eligible. 


(Other Industry News on page 28) 
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INSPIRATION 


Dr. Seddon’s R.Ae.S. Lecture on Air Intakes for Gas Turbines 


Turbines, before the Royal Acronautical Society on 

December 6th, Dr. J. Seddon, Ph.D., A.F.R.Ae.S.,* said 
that the intake acrodynamicist might be ‘said to exist on the 
eccentricities of side intakes. It was important that the necessity 
for compromise should be realized and borne in mind. There 
were not the resources in Great Britain for thorough investi- 
gation to be made of every flow problem that arose, and only 
by holding firmly to the target of a practical design with good 
all-round efficiency could British designers keep in the fore- 
front of progress. 

The lecturer said that his paper was concerned with the air 
intake as a field of aerodynamic problems and not with overall per- 
formance comparisons. Physically, the air intake was taken to 
mean the complete engine air ducting system upstream of the 
compressor inlet, and was thus normally that part of the installa- 
tion for which the aircraft designer was primarily responsible, On 
a typical single-engined turbojet aircraft, the total entry area of the 
intakes amounted to a littl under 1 per cent of the wing area, or 
about 15 per cent of the maximum frontal area of the body. The 
total intake volume had in the past usually been between 10 and 
30 cu ft, this representing on the average about § per cent of the 
total cubic capacity of the fuselage. The importance of maintain- 
ing high intake efficiency was illustrated by the fact that, at a 
flight Mach number of 0.9, a 10 per cent loss of intake adiabatic 
efficiency resulted in from 7 to 10 per cent loss of sea level static 
thrust, and from 2 to 4 per cent increase in specific fuel con- 
sumption. Ata Mach number of 1.2, these penalties were increased 
by more than $0 per cent. 

Most of the problems of intake design were connected with the 
flow processes occurring in the immediate neighbourhood of the 
entry, where the separation between internal and external flow took 
place. The distinguishing parameter was the entry velocity ratio 
(the ratio of flight speed V, to mean entry velocity V;) and the 


I‘ presenting his lecture, Air Intakes for Aircraft Gas 


values typifying the four regimes were: V, oO, 1, 2, and 3. For 


convenience and to indicate where the problems lay, the four 
regimes would be labelled the static, climb, level flight and dive 
conditions respectively. 

In the static case, the air accelerated into the entry from all 
directions. The velocity over any wetted surface external to the 
duct was low, and so the effect of external boundary layer was 
generally negligible. On the other hand, pressure gradients round 
the lips were severe, and this led to rapid boundary-layer develop- 
ment just inside the entry or, in some cases, to separation. It was 
clear that lip radius would play a major part in determining the 
extent of losses arising in this way. As the aircraft speed was 
increased, with V; more or less constant, the relative acceleration 
into the intake decreased rapidly until, in the climb condition, the 
air flowed into the entry with practically no change in speed or 
direction. As might be expected, most designs showed a mini- 
mum loss near this condition. 

The third regime was that of level flight at or near top speed. In 
this case, the air decelerated to about half speed between the free 
stream and the entry. Losses in the boundary layer on wetted sur- 
faces ahead of the entry now played an irnportant part, firstly 
because they accumulated at much higher velocity than that inside 
the duct, and secondly because the adverse pressure gradient 
accompanying the pre-entry retardation might cause the boundary 
layer to separate. th his flow-pattern also indicated the high velocity 
region on the outside of the lip, which determined the critical 
Mach number of the intake. The excess velocity was accounted for 
partly by the thickness and shape of the lip, and partly by the pre- 
entry retardation which effectively set the lip at a positive incidence. 

In the dive case, with a non-pitot-type intake, there was an 
increased tendency for the boundary layer to separate in the region 
of adverse pressure gradient. It was convenient to regard this case 
as a separate condition, because the practical implications were 
different from the previous one. The concern was not so much for 
high intake efficiency as for the possibility of aircraft vibration and 
other effects of separated flow. 

Dealing with pressure recovery and the significance of position 
ratio, Dr. Seddon went on to say that the pressure recovery of a 
subsonic air-intake was equal to the available isentropic pressure 
rise corresponding to the forward speed of the aircraft, less the 
total effect of all losses occurring between free stream conditions 


*Dr. Seddon is Principal Aerodynamics Officer, Royal Aircraft Establishment. 


and those at the compressor inlet. A new intake design of doubtful 
efficiency would usually be given a low-speed wind-tunnel test. 
This provided a check on the suitability of the chosen entry area, 

an opportunity to modify the detailed shape of the duct, and the 
necessary data to decide whether special devices, such as a boundary 
layer by-pass, would be required. 

Excluding plenum-chamber installations and turboprops, these 
measures oud normally be expected to take the development up 
to a stage where all flow-separations were suppressed, and the 
losses were reduced to those arising from skin friction in a field of 
varying velocities and pressure gradients. Analysis of past results 
showed that, in these circumstances, the most important factor 
which discriminated between one design and another was the 
quantity and state of external boundary layer taken into the duct 
from the approach surfaces. 

Most developed intakes showed efficiencies of more than 90 per 
cent. To achieve this result often required the use of a boundary 
layer by-pass, as in the Attacker. A by-pass removed a proportion 
of the approach boundary layer and so reduced the effective position 
ratio of the intake. With a full set of measurements of intake loss, 
both with and without by-pass, the effective position ratio could be 
deduced for the case with by-pass present. /. proportionate reduc- 
tion in SA, might be taken as defining the by-pass efficiency. 
This efficiency for the Attacker by-pass, for example, was about 
70 per cent. The use of a by-pass improved the ram efficiency of 
the intake by about 11 per cent. A 100 per cent efficient by-pass 
would effectively convert the intake to pitot type. 


Blade Root Loss on Turboprops 

Another important form of intake loss which came outside the 
category of frictional losses was that caused by the blade roots on a 
turboprop installation having the conventional arrangement of an 
annular intake close behind the airscrew(s). Wind-tunnel model 
tests had shown that, in a typical case, the total intake loss might be 
about 25 per cent ram, of which 1§ per cent was attributable to the 
blade roots. The flow over the roots was complicated in character 
because of the large thickness chord ratio of the root sections, and 
the existence of centrifugal forces acting on the boundary layer. 
As a result, there was little advantage to be gained by having flared 
roots with large root chords, and if these involved an increase of 
actual section thickness, the effect might be detrimental. 

Modern blade-development was more in the direction of pro- 
ducing thinner roots, and this was a surer way of reducing the 
intake loss. A good, modern, four-blade airscrew on an engine like 
the Mamba might be expected to have a blockage ratio of the order 
of 16 per cent, and would therefore be responsible for the loss of 
about 8 per cent ram in the intake. An alternative way of obtaining 
an increase in intake efficiency with a turboprop installation was by 
means of a ducted spinner. This gave a large reduction in velocity 
over the blade roots, and effectively converted the intake itself to 
pitot type. The advantage of the (Napier Naiad) ducted spinner 
amounted to 19 per cent ram, and resulted in giving 90 per cent 
efficiency. The main disadvantages of the ducted spinner were its 
weight, and the difficulty of providing protection against ice. 

It had been shown that the pressure recovery of a subsonic 
intake in high-speed flight depended primarily on three factors: 
(i) the intake postion ratio, (ii) whether the engine was of the direct 
inlet or plenum chamber type, and (iii) whether the method of pro- 

ulsion was by turbojet or by turboprop. If either plenum-cham- 
on loss or blade-reot loss was present, this tended to dominate the 


icture. But the influence of position ration was just as great as 
for direct inlet turbojet engines. 
Dr. Seddon said that to put a 


few well-known examples into 


Fig. 1. Diagram of 
intake flow and 
velocity variation. 
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ive, the Vampire intake (96 per cent) had a low position- 
ratio and a direct inlet; cases such as the Meteor (88 per cent) and 
Attacker (85 per cent)—these being values converted to constant 
Plenum-chamber conditions—were dc d by the pl 
chamber loss; on the other hand, turboprop intakes (82 per cent 
in a typical case) had the blade-root loss which was 8 to 10 per 
cent for the average airscrew, and also a high position ratio. 

No radical change in the picture was to be expected up to sonic 
flight speed since the relevant flow field in most cases was wholly 
subsonic. At supersonic speeds, the deceleration to compressor 
velocity had to take place in part through a shock system in which 
further loss was incurred. At speeds only slightly above a Mach 
number of 1.0, it might be that this loss would add to the subsonic 
losses without further complication. Later, the interference effects 
between shock-wave and boundary layer were likely to become 
important. Whatever the outcome, the experimental and analytical 
methods which had been used in the past might be expected to 
prove useful and reliable in exploring the future. 

The lecturer then took the opportunity briefly.to present the 
details of a simple semi-empirical theory of intake loss for sub- 
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Fig. 2. Calculated approach losses for wing root intakes with entries of 
constant area A,. Shading indicates body wall. Body length ahead of 
entry=44/ Ay. ~0-005, 


sonic intakes of the direct or fully-ducted type. The approach, so 
far as he was aware, had not been given before, and it provided a 
method of estimating the loss characteristic—and hence the ram 
efficiency--of a new design over the range of flight conditions 
from climb (V,/V;=1.0) through level flight (V,/V;=2.0) up 
to the highest velocity ratio which avoided boundary layer separa- 
tion ahead of the entry. If the additional lip losses in nd run- 
ning were known, the complete characteristic from V,/V;=0 could 
be constructed. Important design-values such as the velocity ratio 
for optimum ram-efficiency or the limiting value for stable flow in 
twin-intake systems were easily derived. 

Considering the flow into an intake as shown diagrammatically in 
Fig. 1, the length /; represented the approach length, or length of 
wetted surface ahead of the entry, whilst the length /, represented 
the enclosed duct from entry to compressor inlet position. It was 
assumed that the flow was incompressible, free from separations and 
fully mixed throughout, i.c., the speed and direction were uniform 
across any section normal to the axis of the duct. 

At an arbitrary section (velocity V, total stream tube area A) the 
friction force on an element of wetted surface was 

OF = 
where c; was the skin friction coefficient, and P was the length of 
wall round the section in contact with the flow (inside the duct 
P-=total perimeter). The equivalent pressure drop was 

Pdx, 

a7 


and the loss of total head in the intake was given by an integration 


of this pressure drop over the full length. Hence if A H was the 

total head loss, and g, the mean dynamic head at entry j¢V;’, 
AH pert, Pax (1) 

A Hq, was termed the intake loss cocfficient. Its relationship to 

the ram efficiency 1, was: 

AH (2) 

a coefficient of 0.1 corresponded to about 2 per cent loss of 

thrust. 

The integration was considered in two parts. Inside the duct the 
equation of continuity could be used to substitute known areas for 
velocities. On the external approach, the velocity varied in some 
such way as that shown in the diagram. Since (a) it was known 
from experimental evidence that the pre-entry retardation took 
place in a short distance ahead of the entry, and (b) the effects of a 
Stagnation region near the nose of a fuselage and the excess 
velocity on the shoulder would largely cancel, it followed that the 
friction loss on the approach was not greatly different from what it 
would be if the velocity was uniformly V». The assumption was 
therefore made that the velocity on the approach could be replaced 
by a constant value V+ V, in which & was an empirical constant, 
the value of which was near 1.0. Assuming further that c, was 
constant, the integration in equation (1) gave 


AH S (3) 
in ey alga was the position ration and / was a duct integral 
4 A A. 


The value of J was calculated from the shape of the duct. For a 
circular pipe of constant diameter, 
length 
I 
‘diameter 
which led to a well-known formula for the pipe loss. 

Equation (3) was the loss equation for an intake without bound- 
ary layer by-pass in fully turbulent flow. In analysing model tests, 
‘it might be necessary to distinguish between the values of friction 
coefficient for the approach and duct, because of the possibility of 
laminar flow on the approach. Further, if a by-pass was present, 
this reduced the effective position ratio by a factor representing 
the by-pass efficiency. ‘riting « for the ratio of cy on the 
approach to that in the duct, and 1 for the by-pass efficiency, 
gave the more general form: 


8 


q 
where J = ke (1 m) S/Ay. he corresponding ram efficiency 
was: 


V,\2 V, (6) 

+9(F) J 

[ v. J. 
‘The loss coefficient formula was well substantiated by the 
results of low-speed model tests on intakes both with and without 


boundary layer by-passes. In compressible flow, the equation 
became, to a first approximation: 


AH (Ve (7) 

Direct experimental confirmation of this form was, however, 
required. 


‘Leading-Edge Intakes 

Going on to consider the intake in the wing leading edge, Dr. 
Seddon observed that, on a straigl t winged aircrait, the wing 
leading edge provided an alternative region of pitot pressure for 
the designer who was unable to find room for an entry in the nose. 
Even if the intake was in the wing root, it was normally less 
affected by the fuselage boundary-layer than one which was built 
on to the side of the body. But with the use of swept wings came 
a new problem. Did the efficiency of the leading edge intake alter 
with sweep-back? By analogy with a yawed pitot-tube, the inter- 
nal pressure might be expected to fall off with increasing angle. In 
fact, if the entry velocity ratio was near unity, sweep-back as such 
had no effect on intake efficiency. But at high forward speed, 
when the air was retarded in front of the entry, the pitot-tube 
analogy held. 

This could be explained in the way illustrated in Fig. 2. The 
effective entry was the first completely closed section normal to 
the line of flight (A-A in the diagram) because it was here that the 
air had finally decelerated to duct speed. Hence all wetted sur- 
faces ahead of this section counted as external approach area S, 
and boundary layer generated on these surfaces (indicated by 
arrows in the diagram) was in a similar category to that which 
came from wetted area on the fuselage. This meant that the swept 
leading-edge intake had a non-zero position-ratio, and therefore 
gave a lower ram efficiency than a similar un-swept intake. 

The of loss depended not only on the angle of sweep- 
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back, but also on the shape of the entry. Fig. 2 showed the results 
of calculation of the variation of approach loss with angle of sweep- 
back for entries of various shapes, both when isolated and also 
when adjacent to a body of fixed length. The results assumed no 
boundary-layer lip or by-pass but, where necessary, special forms 
of by-pass could be devised to reduce the loss caused by sweep- 
back 


Against the growing disadvantage of a swept intake, from the 
viewpoint of internal efficiency, had to be set sible advantage 
in improved external flow. Whilst on a high subsonic ee sige 
design the intake in almost any other position was a liability, the 
wing-root intake provided, potentially, a useful form of blending 
between wing and body. The flow round it had something of the 
character both of that on the isolated swept wing and of that on the 
three-dimensional body, so that the intake was well-suited to make 
the transition from one to the other. 

Referring to the N.A.C.A. submerged intake, the lecturer said 
that the efficiency obtained was very much the same as that given 
by a protruding side-intake in the corresponding position, equipped 
with a conventional by-pass. A problematical point was the rela- 
tive external drag of two such intakes. Whilst the more conven- 
tional layout had to pay something for its efficiency by way of 
drag in the by-pass duct, it was equally undeniable that the sub- 
merged intake must carry a drag penalty in the form of energy- 
loss in the vortex motion on the ramp and in the mixing process 
behind the entry. 

Dr. Seddon next turned his attention to lip losses in ground 
running, saying that, in order to get the best performance at high 

eds, intake lips needed to be fairly sharp. As entry lips got 
thinner and entry area smaller, it became increasingly difficult to 
meet requirements, and nowadays special measures might be 
needed. One solution was to provide an auxiliary inlet which 
functioned only under static and low-speed conditions. On a num- 
ber of plenum-chamber installations this had been done by the 
simple and convenient method of fitting one or more spring- 
loaded doors in the wall of the plenum chamber. 


Slotted Intakes 


An alternative device suitable for fully-ducted intakes was the 
slotted intake. In addition to providing auxiliary entry area, the 
slot worked in a manner analagous to that of a wing leading-edge 
slot for lift control, the inside of the duct corresponding to the 
upper surface of a wing. The slot should eject backwards into the 
duct, and be of sufficient length width to have good directional 
control of the air. The use of a slotted intake would enable a 
designer to employ a smaller main entry and thinner lips, i.c., to 
match the design more closely to the conditions of high-speed 
flight. 

A problem of some consequence arose when the plane of the 
entry was not normal to the axis of the duct, as occurred with an 
intake in the leading edge of a swept wing. Under static conditions, 
the average direction of flow at the entry was more or less normal 
to the entry plane, so that effectively the air required to be turned 
through an angle roughly equal to the angle of obliquity of the 
entry 

In model tests of twin-intake systems-—as, for example, a pair 
of wing-root or body-side intakes leading mto a common duct or 
plenum chamber—it had been observed that, if the total duct- 
flow was reduced below a critical value, the distribution of flow 
between the two intakes became unsymmetrical. The asymmetry 
developed rapidly, often to the state where the flow in one duct 
was actually reversed in direction. This resulted in a highly 
unsymmetrical velocity disttibution at the compressor, a reduced 
pressure-recovery, and the possibility in flight of oscillating flow 
resulting in aircraft vibration. The appropriate flight condition 
would be in a dive at high speed, or on suddenly throttling back 
the engine while flying at moderate speeds. 

It was an example of flow instability which was always an 
inherent possibility in a ducted system having a rising pressure- 
characteristic (one in which the internal pressure increased with 
increase of flow). The state of equilibrium tended to be unstable, 
because any momentary change in the flow altered the pressure 
n a direction tending to increase the disturbance. A pitot-type 
intake gave full ram-pressure at zero flow, and a falling characteris- 
tuc over the whole range. With a side intake, the pressure at zero 
flow was below the pitot value, and as the flow was increased, the 
pressure first rose to a maximum and then fell. Instability was 
possible in the range between zero flow and the value for which the 
intake pressure was a maximum. 

It was desirable with twin intakes that the critical flow ratio 
should be as low as possible. The value could be calculated by use 
of the intake loss formula, and the approximate result was: 


(7 a (8) 
VJerit 
where A, was the area of each duct at the mixing section, and the 
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other notation was as before. This led to two important con- 

clusions: 

(i) A large amount of diffusion in the duct increased the critical 
value. For this reason, plenum-chamber intakes were more 
susceptible than direct inlets. 

(ii) Since Jk (1 ~—m)S'A, the effective position ratio was the 

ncipal determining factor. Thus the use of a good boundary 
yer by-pass in addition to increasing the intake, efficiency, 
would reduce the possibility of flow instability. 

Dr. Seddon stated that he had discussed the problem ly in 
relation to a wind-tunnel-model intake system, with free p LBny 
without engines. This left aside the question of the possible effect 
of an engine in stabilising the flow. 

On the subject of drag the lecturer suggested that the intake- 
drag problem obviously had much in common with the pro- 
blem of any other principal component, and of the a asa 
whole. The emphasis of modern research had clearly to be centred 
on the effects of compressibility at high subsonic and at supersonic 
Mach numbers. Low-speed wind-tunnel tests were useful in 
defining the basic pressure-field in subsonic flow, but theory was 
not yet powerful enough to predict from this the actual drag at 
transonic speeds, and the great need was for experimental evidence 
at the appropriate Mach numbers. At the same time, it was 
important to keep a check on basic items of sub-critical drag, such 
as the drag of a boundary-layer by-pass. 

The drag associated with the boundary-layer by-pass or other 
corresponding device merited a careful examination. Unfortu- 
nately, the conventional type of by-pass, consisting of a narrow 
ducted slot separating the main intake from the neighbouring wall, 
was notoriously difficult to install and to lead away efficiently. 
Friction loss added up quickly, so the duct needed to be short. 
This usually meant that it was not too well shaped, and probably 
discharged back into the external stream at a fairly large angle. It 
was not possible to generalize on the total cost in drag, but model 
tests of a few cases had-shown that, unless care was taken, the drag 
might nullify the improvement in thrust obtained from the 
by-pass. 

"Ge the score of drag from compressibility effects, Dr. Seddon 
said that in practice, on a subsonic design, it was not so much the 
rate of drag-rise which had to be controlled, as the critical Mach 
number at which the rise began. A good subsonic intake would 
have a critical Mach number at least as high as that of the aircraft 
wing. This was not easily achieved, because the local conditions 
at the intake lip were often more stringent than those on the wing. 
The lip had to meet the general requirements of fineness-ratio and 
shape common to all parts, but there was the further complication 
that. owing to the pre-entry retardation, the lip was effectively at a 
considerable incidence to the flow. This exaggerated the suction 
peak which was the criterion for critical Mach number. 

In the early days of model testing, the process of obtaining the 
best lip shape was one of hit and miss. Nowadays, a more rational 
procedure could be adopted owing to the work by Kiichemann at 
the R.A.E., and by the N.A.C.A. in America. The position, stated 
very briefly, was that an intake fairing designed for a given critical 
Mach number required to have (a) a certain minimum thickness, 
(b) a certain optimum length end (c) good shape within fairly 
narrow limits. The minimum thickness was that which was neces- 
sary to carry the thrust force on the outside of the fairing without 
exceeding the value of suction coefficient corresponding to the 
stated critical Mach number. 

The criterion of good shape was the “‘constant velocity profile” 
first derived by Ruden. This was calculable in terms of flow ratio 
and critical Mach number, and corresponded both to minimum 
thickness and optimum length. It might be said that, taking critical 
Mach number as the criterion, present knowledge showed how to 
obtain the best design for a given set of conditions—entry area, 
maximum fairing area, and entry viocity ratio-—so long as these 
conditions were reasonably normal. When deciding on his final 
compromise, the designer could take this aspect into consideration 
in a qualitative way. Dr. Seddon concluded with the observation 
that, however, much more experimental evidence was needed 
before it could be determined quantitatively how the drag built 
up above the critical Mach number and in the supersonic range. 


AIRCRAFT RECOGNITION SOCIETY 


HERE was a record attendance at the Aircraft Recognition 

Society’s “Brains Trust’ held in the R.Ae.S. Library on 
December 19th, when the “brains” were Capt. J. Lawrence 
Pritchard, Mr. Arthur Clarke, Mr. Lankester Parker, Prof. A. A. 
Hall and Mr. N. E. Rowe. 

Later, prizes were presented to winning contestants in the 
Society’s Christmas Quiz; among the awards were some fine 
photographs of the P.1067, given by the Hawker Siddeley Group, 
and copies of Pierre Clostermann’s book The Big Show, pre- 
sented by the. publishers. 
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in Britain’s first. 
operational 


delta wing) aircraft * 


the Gloster GAS is powered by 
Two 

| ARMSTRONG SIDDELEY 
SAPPHIRE TURBOJETS 


each giving over 7,200 1b thrust 
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“NON-SKED” 
VERSATILITY 


Diverse Duties and Heavy Loads for the Yorks 
Operated by Eagle Aviation 


A further stage inthe loading of the 13,0006 «proces 
which took five hou 


N view of today’s world-wide demand for large capacity, 
-range charter aircraft a few companies which were 
in a position to purchase such equipment a year or two 
ago are now enjoying a period of particularly keen business. 
One of ther is Eagle Aviation, Ltd. who, based at Luton 
The York's wide freight-doors make for the easy handling of all cargo— 
passenger in this case a quantity of automobile components. 
With its cabin capacity of 1,835ft and its good range/pay 
load characteristics the York is in many ways an ideal freighter 
and Eagle have been able to establish for themselves a reputa- Bulky items like this trailer fire-pump are easily carried in the spacious 
tion for dealing with unusually heavy or loads. hold of the York. 
Having a low-slung fuselage (only 3ft from the ground) 
Yorks are also easy to load; lorries can be 


foads have included many parties of ships’ crews, tourists, 
i carried on War Office charters, 
ight lifted was one of the heaviest single 


contract involves the evacuation of Korean casualties from 
Iwakuni, Japan. 

Since it started operations in April 1948 with one converted 
Halifax the company has also expanded its activities to include 
a fully equipped maintenance and overhaul base—located at 
Luton—which undertakes outside work. The Luton Flyi 
Club is also owned and operated by Eagle Aviation, 


to carry; one item of a similar nature weighed over 18,000 ib. 

2 to the aircraft, thus eliminating the cost of extra stages in “A Aa 
For passenger flights the machines have been equipped | 
pieces of machinery ever to have been carried by air—an 18ft 
ship’s propeller-shaft weighing some 8} tons. A current } 
Ate 


[LLUSTRATED here are eight types of 
night and/or all-weather fighters of Briti 
design. All are in service, or have been or 
the page, with its a wing-tip 
N.F.11, developed from the original Glog 
as seen to its right, the Meteor N.F.11 ig 
(The actual Vampire depicted is for the Ital 
from the Vampire are the Venom N.F.2 (ir 
deck-landing 
The two Canadian figh 
-1008, and below them is a line 3, 
testing or delivery in Californ: 


A 


iter design by Sir iW. G. 
the D.H. Vampire N.F.10, 


diready in service. 


F-94Bs shown at 
F3D-1 Skynight, 
jje U.S. Navy. 
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THE 
CHANNEL WING 


“First Change in Basic Design of Aircraft 
Since the Wright Brothers” 


Static lift demonstration. The aircraft is 

tethered, and as may be seen, its wheels 

are about 12in above the ground. The static 
lift registered was 1,144/b. 


HE statement in the subtitle above was made of the 

Custer channel wing by Mr. C. Gilbert Taylor, vice- 

president of Taylorcraft, Inc., at the inaugural demon- 
stration of what is known as the channel wing, at Pittsburgh 
on December 6th. Mr. Taylor has a position in the aviation 
world such that his opinions are not lightly to be dismissed, 
and certainly the claims made for this new concept of 
aircraft design are impressive. 

The wing, as may be seen from the illustrations, comprises 
a semi-circular duct of aerofoil section surrounding an 
engine on the axis of the duct and with an airscrew at the 
trailing edge. By. virtue of the enhanced pressure reduction 
over the “upper” surface of the wing (i.e. the “inner” 
surface of the duct) associated with venturi effect, and 
resulting from the high velocity mass flow induced by the 
airscrew, it is claimed that the new wing form enables 
a powerful lifting force to be created by the surface without 
forward motion. This in turn means that an aircraft equipped 
with channel wings could, by the creation of vertical lift, 
rise vertically and hover in mid-air as well as being able 
to fly at normal speeds. 
The claims made by the Custer Channel Wing Corpora- 

tion of Hagerstown, Maryland, are to say the least, sweeping. 
It is stated that the wing in full scale has already demon- 


Here seen flying at 30 m. 


h. after a take-off of but 45ft, the aircraft 
has @ gross weight ft. 


1,124lb and a “‘wing’’ ared 35 sq 


strated statically an infinite lift coefficient. 
appearance of being a technical trick in which the speed 
of airflow through the duct is disregarded, but, since the 
machine is at rest, V* is taken as 0.) 

‘It is further stated that, although a “ship” with channel 


(This has the 


helicopter, a 
speeds snepoeaibie for a helicopter and in excess of those 
obtained by any fixed wing aircraft. Indeed, it is further 
stated in this context that the company’s test data indicate 
“that a properly designed ship with channel wing will attain 
supersonic speeds and will be able to land at less than normal 
landing speeds of today without the assistance of flaps, 
slots, etc.” On the score of safety, it is claimed that the 
channel wing provides complete control in yaw, pitch and 
roll at low speeds, and that the glide characteristics are 
comparable with those of conventional aircraft, with the 
added advantage of slower landings. 

The company’s calculations are stated to show that the 
range and endurance of aircraft equipped with channel wings 
will be far superior to those of conventional types, although 
the actual improvement will depend upon the manner of 
application of the wing, but the company express the view 
that it is evident that the unusual efficiency of the channel 
wing at both high and low speeds will greatly extend the 
range of the aircraft and will provide more economical 
operation. 

Taylorcraft, Inc., of Conway, Pennsylvania, are the = 
manufacturers to be licensed by the Custer Corporation for 
the manufacture both of military and private aircraft. The 
first Taylorcraft type that will be projected on an experi- 
mental basis will be a military aircraft to comply with the 
(U.S.) Air Force specifications for a liaison aircraft. It will 
carry a pilot and three fully equipped combat troops, or ten 
litter patients and one medical attendant. It will have at 
least five hours’ cruising range and be able to land on and 
take-off from unprepared surfaces. The useful load will 
exceed 1,000 Ib exclusive of the pilot, and the normal 
cruising speed will be 150 knots or better. 


A Taylorcraft advertisement shows this aircraft, in which the channel 
wing is applied to a basically conventional layout. 
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METEOROLOGY and NAVIGATION 


The Importance of Upper-air Data: a Lecture to the Institute of Navigation 


N presenting his paper under the above title before the 
Institute of Navigation on December 21st, Lt. Cdr. 
P. G. Satow, D.S.C., R.N., said that, unlike the marine 
user, the airborne navigator was generally in no position to 
take far-reaching avoiding action or to await improved 
conditions. Aircraft without navigation facilities had to be 
controlled from ship or shore, and the controller had to have 
a complete picture of upper winds, cloud and temperatures 
up to maximum operating heights. Aircraft with navigational 
facilities required careful flight-planning before they took 
off, and detailed forecast data for the intended flight. 
Lastly, and perhaps most important, they required forecasts 
for their intended terminal airport and for diversion 
airfields. 

Upper-air charts were constructed, not for selected altitudes, 
but for suitable pressure-levels. Contours of the 1,000-millibar 
level were first drawn: the vertical thickness pattern was then 
added graphically to obtain contours for 700 mb (approximately 
10,000ft). Observed upper winds were into account in 
drawing the contour lines. 

This procedure was continued up to 500 mb (a ely 
13,000ft) and to 300 mb (approximately 30,000ft). Up to the 
present, most long-distance flights had been made at heights not 
exceeding 25,000ft. For these, charts and forecasts up to 300 mb 
had been adequate. 

The Series I Comet (D.H. Ghost turbojets), to be brought into 
— shortly by British Overseas Airways Corporation, had a 
normal peak cruising altitude of about yoy (approximately 
190 mb). The Series 2 Comet (Rolls-Royce Avons) was expected 
to reach 45,000ft (approximately 150 mb). 

British upper-air bulletins had been extended to include the 
200 mb (approximately 39,c00ft), and 100 mb (approximately 
$4,000ft) levels, for which observed and predicted contour charts 
were now being issued twice in every 24 hours. Although these 
charts were built up from 300 mb, observed data were often sparse 
at these heights, and most countries had agreed to extend their 
soundings to reach the 100 mb level as soon as practicable. By so 
doing, each country would be assisting her own ground-forecasting 


services in addition to making valuable contributions to air 
navigation. 

Air temperatures were assuming a greater importance, mainly 
at take-off, when a rise of 1 degree would cause a loss of power 
from the gas turbine five times greater than with a piston-type 
engine. 

Operation of these new British air liners would provide valuable 
in-flight reports from high altitudes. In approaching air terminals 
a high percentage of correct landing decisions— at present gener- 
ally made by the pilot descending to see for himself—were 
required. If diversions could be made whilst still at cruising height, 
a great deal of extra fuel need not be carried in favour of additional 
payload. 

However, neither pilots nor passengers would accept diver- 

sions which would prove subsequently to have been unneces: 
To be successful, this procedure would entail a combine 
advance in detailed local forecasting, and the closest co-operation 
between the airline operator, the air-traffic controller and the duty 
forecaster. 

Tables of equivalent headwinds on some principal world air 
routes were already proving of great value to operational staffs for 

distance flight-planning. 

pper-air analysis was being made at 14 standard pressure 
levels, from the surface up to 40 mb (approximately 72,000ft). It 
was being carried out by a new branch of the Metcorological 
Office, which was believed to be the only existing organization of 
its kind. 

The strongest winds were to be found in the upper half of the 
troposphere, and velocities generally decreased on entering the 
lower stratosphere, where some flights of the Avon-Comet would 
be made. 

To meet the new requirements of gas-turbine aircraft at hi 
altitudes, “‘strong-wind warnings” were being issued in the U. 
for expected upper winds exceeding 80 kt at 500 mb; 100 kt at 
400 mb; and 120 kt at 300 mb. 

One of the greatest remaining problems in forecasting was the 
location and tracking of jet streams in the regions 15,000 to 
40,000ft, which might give winds in a confined region, but over 
considerable distances, of up to 200 kt. Adequate facilities for air 
navigation at high altitudes were therefore most necessary. 


CONGO POSTSCRIPT 


OLLOWING upon our recent review of the early days 
of Sabena’s Congo services and a description of their 
operations today, we have received an account of the 
experiences of a Continental journalist, M. Jean-Paul 
Darmsteter, who has also visited the Belgian Congo recently. 
The following are extracts from an article he has written, 
entitled The Magnificent Growth of Aviation in the Belgian 
Congo; it covers the more popular side of Colonial services. 

The character of air transport in Africa, says M. Darmsteter, 
differs profoundly from air travel in Europe. In the Belgian Congo 
aircraft’ have become a necessity and the lines are essentially 
operated as a public utility. Air routes are welding together the 
great centres of the Congo. For the pec=le living in the interior 
the days of eating out of tins and existing on meagre local products 
are gone, and the carriage of fresh provisions by air is undoubtedly 
a most important aspect of commercial aviation in the » 
There are many mixed-cargo flights carrying both freight and pro- 
visions, and movable seats permit of loading which always allows 
the maximum to be carried. The less favoured regions regularly 
receive vegetables, butter, fruit and meat. Costermansville, for 
example, distributes its strawberries over a range of 1,000 kilo- 
metres, particularly in the Katanga area, and mail, 
currency, books, journals, films and even oysters from Ostend and 
Swiss Camembert cheese are carried by air. 

Aviation has also permitted the exploitation of the inexhaustible 
treasures of Africa—coffee, oil, copper, zinc, gold, diamonds, 
wood, and, not least, uranium. 

Thanks to the helicopter, which has now begun insectidal 
operations on a large scale, contaminated regions are now 
more and more rare and will soon have disappeared completelv. 

While the black population of the Congo exceeded 11 million 
a year ago, the other races amounted to only $3,176. On its African 


network alone, Sabena carried 29.271 passengers during 1950, and 
thus it can be seen that more than halt of the Congo’s white popu- 
lation used aircraft as a means of transport. The Congo is a para- 
dise for aviation, but aviation pays it back in full. 

On the subject of navigation and meteorology, M. Darmsteter 
says that until recently magnetic anomalies have not permitted the 
drawing-up of precise maps upon which correct variation lines are 
shown for all regions, and this situation, though temporary, 
represents a serious inconvenience to private aviation, whose 
navigators rely on dead reckoning. Airlines, however, can enjoy 
an extensive network of radio beacons. The administration 
established by the Service de l’Acronautique undertakes the build- 
ing and maintenance of landing grounds and a network of radio 
stations and radio beacons. It also looks after the dissemination of 
meteorological information. The radio beacons are worked only 
on demand from aircraft, but their network, which already carries 
a large portion of the territory in the Belgian Congo and the 
Ruanda Urundi, will continue to be expanded. In addition to 
established broadcasts from a scattered network of met 
stations, pilots and navigators rely particularly on weather “actuals,” 
which are transmitted regularly. 

At the Equator, the seasons are not clearly defined, and the 
weather is uniformly inclined to thunderstorms—which is not to 
say that it will not include exceptionally fine days. Cu-nim clouds 
are particularly dangerous, but fortunately they are isolated and 
can be circumnavigated. Should an aircraft encounter a con- 
tinuous chain of violent storms, known as a line squall, its crew 
can be sure of a particularly difficult passage, and might be wiser 
to turn back. But even in these conditions Sabena has achieved 
magnificent regularity on its African routes, which goes to show 
that weather conditions do not constitute a handicap to the 


development of aerial navigation if they are fully appreciated It 
is simply a matter of adhering strictly to the precautions. 
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THE INDEPENDENT AIR OPERATOR 


A Short History of the “Associate Agreement” Era : 


Building for the Future 


By DAVID JOHNS 


HEN, in June 1948, Lord Pakenham succeeded Lord 

Nathan at the Ministry of Civil Aviation he found 

that outstanding among the various problems 
awaiting his attention was the necessity of providing air 
transport in areas not served by the Corporations. He de- 
cided that an investigation should be made into the whole 
problem in the light of the Civil Aviation Act as it then 
stood—especially with a view to the operation of routes by 
private operators, who were then restricted entirely to 
charter work. 

The Minister asked Marshal of the Royal Air Force Lord 
Douglas of Kirtleside to undertake the investigation. Al- 
though the findings, which became known as the Douglas 
Report, were never published, the Minister decided—per- 
haps as a result—that further scheduled operations by pri- 
vate operators were necessary; on January 29th, 1949, he 
made a statement in the House of Lords that such firms 
would be allowed to fly scheduled services in areas not 
served by the Corporations. 

In his statement Lord Pakenham pointed out that, under 
the Civil Aviation Act, the services operating out of this 
country were reserved for the Corporations and their 
“Associates” ; therefore, in accordance with the Act, it would 
be necessary for the independent operator wishing to pro- 
vide air services to become an Associate of the Corporation 
whose sphere of influence was affected. He stated that as 
several operators might apply for the same route, the ser- 
vices of an independent body would be required to advise 
him which company or companies should operate, and he 
had therefore asked the Air Transport Advisory Council, 
under the chairmanship of Lord Terrington, to undertake 
the task. In conclusion, the Minister pointed out that 
although the Council would consider each application and 
make its recommendations, the final decision would rest 
with him; therefore, to assist and to guide it along the lines 
of Government policy, he would issue a directive. 

This directive to the Council pointed out that when ser- 
vices were recommended consideration should be given to 
the cost of supplying ground and navigational facilities, and 
that, if such additional expenditure seemed necessary, 
recommendation of the route should be avoided. He also 
laid down that the Council should have the right to fix the 
maximum and minimum fares to be charged, but that in 
general the fares should not be less than those charged by 
the Corporations, except by agreement with them. Pro- 


Another class of independent operation, not dealt with in this article, is 
charter work, Among firms engaged in it is the Hunting organization, 
one of whose Bristol Freighters—operated by Hunting Aerosurveys, Ltd.— 
is seen waiting to receive a bulky cargo. 


NOW that the election of a new Government presages a 


Britain’s air-transport tors the 
State Corporations, this review of the past Eee and a half 
islands under 


of commercial aviation in and around 
Agr ” is of value for the record; secondly, it 
defines the starting-point—the relevant sections of the ivil 
Aviation Act as they stand today—-from which any changes 
will be made; and, thirdly, it indicates how the experience 
which the i nts ha accumulating on “ Associate ” 
routes will fit them for any new and greater responsibilities 
they may be given. The author has had a close professional 
connection with the two sides of the subject concerned. 


vision was also made for the submission of applications to 
the Corporations for comment, and also that any company 
granted permission to operate should not employ its staff 
on terms less favourable than those offered to the employees 
of the Corporations. Finally, the Council was directed not 
to recommend the granting of an Associate Agreement for 
more than two years at a time. 

The Air Transport Advisory Council was constituted in 
accordance with Section 26 (i) of the Civil Aviation Act, 
1946, and the Civil Aviation (Air Transport Advisory 
Council) Order 1947; it was to consider, firstly, any repre- 
sentation; from the public about the facilities provided by 
the three Corporations and the charges made for them and, 
secondly, any questions concerning air transport which the 
Minister might refer. It was, therefore, under this second 
category that his decision was made. 

The Council consisted of a chairman, four members and a 
secretary. Later, in view of the new commitments, it became 
necessary to appoint an assessor. Faced with a new, difficult 
and far from enviable task, the Council called for applica- 
tions; and in 1949 it received 231. During that year it held 
some I7 meetings to consider the applications and also 
received deputations from various regional bodies, from the 
British Air Charter Association and from B.E.A. The 
Corporation was asked to submit its comments, and the 
views of the four Advisory Councils from Scotland, Ulster, 
Wales and the Channel Islands, as well as of the British 
Transport Commissions, were sought. 

As a result of their efforts in 1949, the Council recommend- 
ed §9 ordinary scheduled services and 26 “inclusive tours.” 
The balance of applications were rejected on the grounds 
that (a) the service was in direct competition with the 
Corporations, (b) the company lacked operating experience, 
(c) the route had already been allocated to another company, 
(d) the route involved a breach of the Anglo/Eire agreement 
and/or (e) the places to be served had inadequate ground 
and navigational facilities and that their provision would 
have involved extra national expenditure. 

Of the applications forwarded, the Minister rejected 
two; one concerned an international service which, he felt, 
involved questions beyond the Council’s competence, and 
the other dealt with the operation of a service by Scottish 
Aviation, Ltd., from Aberdeen to Belfast via Perth and 
Prestwick; this latter application was opposed on the grounds 
that the Prestwick-Belfast sector directly competed with the 
Corporation’s own Renfrew-Belfast service, but as a com- 
promise it was suggested that Scottish Aviation could operate 
from Aberdeen to Renfrew via Perth, to connect with the 
B.E.A. service to Renfrew. The Council, however, did not 
agree with this view and recommended that the company 
be granted the traffic rights over the whole route. After due 
consideration the Minister exercised his prerogative and 
upheld the Corporation’s view. Scottish Aviation did not 
operate the sectors granted them. 

The Minister, evidently satisfied with the results of the 
operations, extended the scheme into 1950; again the 
Council called for applications, and this time they received 
177. After 15 meetings had been held, 96 applications were 
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recommended, comprising 80 ordinary scheduled services 
and 16 inclusive tours, nearly all of which were for periods 
of one year only. The balance were rejected on similar 
grounds to those of 1949. On this occasion two routes to the 
Channel Islands, previously operated by independent 
operators, were opposed on the grounds that the Corporation 
intended to take over the routes. The objection was sustained. 
The Minister failed to agree with the Council’s decision on 
four occasions ; three concerned international routes and the 
other a service between Liverpool and the Channel! Islands. 

During 1950 the operators voiced dissatisfaction over the 
period of operation granted them by their agreements. It 
was argued that, as most of their equipment was ageing, they 
should know where they stood concerning their routes, in 
order that they might plan for the introduction of new 
aircraft if necessary. One company claimed to have lost its 
chief money-making route, and had found itself with a large 
outlay for new aircraft on its hands and with little chance 
of redeeming it with the route still available. This occur- 
rence, no doubt, had a sobering effect on the others; but it 
stimulated the British Air Charter Association to make 
representations to the Minister asking for the granting of 
traffic rights for longer periods, and B.E.A. suggested that 
five years might be acceptable to the Minister. When Lord 
Pakenham had consulted B.E.A. it was decided that Associate 
Agreements could be made for this length of time, and 
eventually a statement was made in Parliament to this effect. 
The Minister then altered his directive to the Air Transport 
Advisory Council to allow for this extension, and when the 
Council invited the companies to submit their applications 
for the 1951 period some 151 requests were received. 

Before leaving the subject of the Air Transport Advisory 
Council, I think it is only fair to comment that the body has 
retained its independence and, whilst giving full end un- 
biased consideration to all applications and representations 
made to it, has not hesitated to make recommendations which 
in its opinion are to the public benefit, even if these recom- 
mendations clash with the feelings of the Corporation and 
other interested bodies. It is also interesting to assess the 
Council’s work in the light of the similar duties undertaken 
by America’s C.A.B.: one notes that in many respects the 
small operator in the United Kingdom is in a relatively better 
position than his American counterpart, who is discouraged 
from operating any scheduled services in competition with 
the major privately owned U.S. carriers; the latter frequently 
engage in long legal arguments before the C.A.B. when 
decisions have to be made as who shall operate such and 
such a route, 


B.E.A. and the Five-year Plan 


When the Minister had decided that Associate Agreements 
could be extended to cover a five-year period, the Corpora- 
tion carefully studied its own position over that period and 
had decided just how much further expansion was possible 
with its existing fleet, and with any further planned replace- 
ments, until the day the large helicopter made further 
development possible. With this picture clearly in mind, 
Lord Douglas, chairman of B.E.A., decided to invite the 
independent operators to meet him in order that he might 
hear their proposals and be able to advise them whether or 
not the Corporation would raise any objections to their pro- 
posed operations. Three such meetings were in fact held 
and, as a result, most of the operators knew where they stood; 
in fact some of them were able to persuade the Corporation 
to modify its views. Later B.E.A. invited certain companies 
to apply for Associate Agreements to operate in parallel with 
the Corporation’s London-Southampton-Channel Islands 
routes during the peak Saturdays of the season. Morton Air 
Services, Ltd., and Olley Air Service, Ltd., were successful 
applicants for the flights out of London, and Aquila Airways, 
Ltd., and Airlines (Jersey), Ltd., shared the route from 
Southampton. 

The Independent Network.—To study the network of ser- 
vices provided by the independent operators, we may divide 
the country into tive areas—Scotland, the Isle of Man, and 
North, West and Southern England. 

From Scotland, Scottish Aviation, Ltd., operate services 
from their base at Prestwick to the Isle of Man, and to 


As well as carrying passengers and cars on their Channel ferry under 
a B.E.A. Associate Agreement, Silver City Airways also carry goods 
under charter. Here one of their Freighters is seen receiving a Hiller 360 
Ccrop-spray helicopter, to be flown to the Sudan for Pest Control, Ltd. 


London via the American airfield at Burtonwood. The 
service to the Isle of Man is seasonal but the demand is 
heavy in the summer. The company has the rights over 
this route for five years. 

The latter Scottish Aviation route—Prestwick/Burton-- 
wood/London—is interesting, as it came into being after long 
negotiation between the company and B.E.A. The Corpora- 
tion held that the trunk routes out of London were their own 
responsibility, but eventually the Scottish proposal was 
approved on the understanding that the Agreement would 
be valid for one year only, as an experiment to meet U.S. 
Service requirements between Prestwick, Burtonwood and 
Northolt. The service now operates every week-day, leaving 
Prestwick shortly after o8o0ohr and, despite the call at 
Burtonwood, gets its passengers to Northolt in the mid- 
morning. Members of the general public are also carried and 
this allows both Scottish and Northern businessmen to do a 
good day’s work in the South before returning in the even- 
ing. The company uses DC-3s and provides catering in both 
directions, but there is no inclusive surface transport 
between city centre and airport; this is a new feature and 
one which will be applied when B.E.A. introduce their low- 
fare Paris services; but, nevertheless, it does not appear to 
have had any adverse effect on 

Scottish Aviation also received permission to operate 
the long-disputed route from Aberdeen to Belfast via Perth 
and Prestwick, but up to the time of writing they have not 
put this into effect. 

The Isle of Man, being one of the main holiday centres 
for the North, naturally provides big opportunities for the 
independent operator. The two chief independent operators 
in this area were North West Airlines (I.o.M.), Ltd., and 
Lancashire Aircraft Corporation, Ltd. The former company 
obtained agreements for a period of two years when first 
applying to the A.T.A.C. in 1949 but toward the close of 
the period threatened to suspend these services unless a 
longer period of operation was granted. The company’s 
case was that, in the time available, it could not offset the 
expenditure which it had incurred by the purchase of DC-3s. 
The threat caused a great deal of concern in the Isle of Man 
but the crisis was averted by the pooling of the resources 
of the two operators concerned. routes covered by 
these companies are from the Isle of Man to Leeds, Black- 
pool and Newcastle. North West Airlines previously 
operated to Manchester, Renfrew and Birmingham, but 
this year they discontinued the last two runs. The Man- 
chester route, which the company shared with Sivewright 
Airways, Ltd., has been taken over by B.E.A. Beside the 
routes mentioned, Lancashire Aircraft Corporation now 
also operates between the Isle of Man and Carlisle and 
Newcastle and the Channel Islands. Last year they flew a 
number of feeder services from the northern cities into 
Northolt, providing connections with the B.E.A. services 
to the Continent. Universal ticketing and documentation 
between the company and the Corporation was agreed and 
a “public facility” was therefore provided, allowing the 
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North Country businessmvn to visit the nearer Continental 
cities and return in the same day. _These services, however, 
were discontinued at the end of the 19§0 season and were 
not re-established this year; the company gave as its reason 
that the period of operation granted was not long enough— 
but, as the loads carried on these surfaces, with the exception 
of the Manchester route, were not bavy, economy would 
appear to be an important factor. I feel it necessary to 
stress here that on most occasions the fares on these routes 
were high—in fact, too high in comparison with the Con- 
tinental fares, one example being {12 return (later raised to 
£14) between London and Newcastle. There is no doubt 
that the high cost of petrol and landing fees, and the com- 
paratively small aircraft used, were the cause. The London- 
Manchester route was re-opened this year by Melba Air- 
ways, Ltd., a company based at Ringway, but the route was 
discontinued and the company concentrated on its routes 
to Bournemouth, whence they branched to Sandown (Isle 
of Wight) and Jersey. Melba Airways also tried the route 
from London to Penzance, which had also been operated by 
L.A.C., but this route also was discontinued; and again I 
feel that, whilst there is a demand for such a service, it is the 
high fare which defeats the end. Also operating from 

chester is a service to Newquay by Finglands Airways, Ltd. 

Turning westward and to Wales, a country formerly 
served comparatively poorly, by reason of its rugged land- 
scape, we find Cardiff's Pengham Moors the centre 
of the activities of Cambrian Air Services, Ltd. This com- 
pany operates from Cardiff to the Channel Islands, Weston- 
super-Mare and also to Liverpool. Traffic rights have been 

anted from Liverpool to the Channel Islands via Cardiff 
er five yeers and passenger traffic on these routes is heavy. 
The company provides one of the few year-round services 
offered by independent operators. 

Across the Severn, at Bristol's Whitchurch Airport, 
Morton Air Services, Ltd., are well established. Originally 
operating to the Isles of Wight and Man, the company 
dropped these routes at the close of the 1950 season and con- 
centrated on the Channel Islands, with outstanding success. 
This is another year-round service, and in the summer the 
small aircraft operate at fairly high frequency, while in 
winter the company is able to handle the small but useful 
demand with the same equipment, whereas an operator of 
large aircraft would be embarrassed by the small loads. 
Mortons have the rights of this route until the end of 1952. 

Murray Chown Aviation, Ltd., a comparatively new com- 
pany based at Staverton Airfield, near Cheltenham, operate 
in South-West England. Their line runs from Staverton to 
Newquay (Perranporth), whence regular services are flown 
to Land’s End and the Scilly Isles. Another route is flown 
from Staverton to the Channel Islands via Hurn, near Bourne- 
mouth. All these routes have five-year Agreements, and 
useful seasonal loads should be carried. 

Turning to Southern England, the independent operators 
(apart from Melba Airways, already mentioned) are con- 


A specialized type of passenger carriage is the “leave’’ service operated 
by Airwork, Ltd., for military and civil organizations overseas. Vikings 
are employed. 


centrated in the south-east area. The foremost of these is 
East Anglian Flying Services, Ltd., who are based at South- 
end Municipal Airport. This company has a five-year 
Agreement for the route from Southend to Jersey and flights 
from Southend to Ostend are also scheduled. East Anglian 
are in the happy position of being the only operators in the 
area and, as the coach connections to Southend are excellent, 
their passengers may be drawn from towns as far away as 
Chelmsford and Colchester. 

Further along the coast, at Lympne, there is the most 
revolutionary of all British air-transport operations, namely 
the car ferry service of Silver City Airways, which operates 
across the Channel to Le Touquet. The company started 
this ferry as a modest side-line, but it has become so popular 
that the fleet has been increased to eight Bristol Freighters 
(with six more, of a new “long-hold” type, on order), and 
it was recently reported that the company now carries an 
eighth of the total cross-Channel car traffic. This agreement 
is valid for ten years, and an application has been approved 
for the operation of a similar service between Southampton 
and Cherbourg. Also situated at Lympne is Air Kruise 
(Kent), Ltd., who operate a thrice-daily passenger service 
to Le Touquet with Rapides. 

Whilst the majority of operations discussed here involve 
short-haul or ferry flights, the route-mileage flown by Aquila 
Airways, Ltd., is in the long-haul category. The company, 
which is based at Hamble, Southampton, operate Solent and 
Hythe flyng-boats and their line extends from Southampton 
to Madeira and thence to Lisbon and the Canary Isles. The 
flying-boats provide Madeira with its only possible air com- 
munication as the confined rocky terrain makes landplane 
activities impossible. Aquila are the only independent 
operators flying as Associates of B.O.A.C. They have several 
mail contracts and also interline arrangements with various 
major international carriers, thereby providing through 
travel facilities to most countries of the world. 

his, then, is the story of the independent operator in 
t-war aviation to date. With a new Government now at 
estminster, it is difficult to formulate a detailed picture of 
the future; but, whatever new demands are made upon 
these companies, the experience gained in the last few years 
will stand them in good stead. 


TOWER BRIDGE 


Te sequel to the flight through Tower Bridge by a pilot of a 
light aircraft was heard at Mansion House on December 21st, 
when Frank Miller, a 39-year-old chemist of Chingford, Essex, 
was fined {100 

He appeared in answer to a summons alleging that, on Sunday, 
November 2<th, he was “in command of an aircraft which failed 
to comply with Rule 14 (2) of Section III of Schedule II of the 
Air Navigation Order of 1949 by flying over London at an alti- 
tude of less than 1,000 ft above the highest obstacle within a 
radius of 2,000 ft from the aircraft.” (The maximum penalty 
under this section is £200 or six months’ imprisonment, or both.) 

The defendant (who had hired the aircraft from the Denham 
Flying Club and had his 13-year-old son with him as a passenger) 
pleaded guilty to the charge. 

Mr. (©. J. Thackery, for the police, said that the space [between 
the upper and lower spans of the bridge] through which the 
machine flew was 106 ft 8 in high and 226 ft wide. A sudden gust 
of wind might well have proved disastrous. 

Miller : “There were no gusts of wind and no shipping on the 


FLIGHT SEQUEL 


river, and nothing approaching the bridge. As regards engine 
trouble, I have never known a plane maintained by the basen 
Club have engine failure.” 

The Clerk asked Mr. Thackery whether the Court had any 
power to endorse a flying licence. 

Mr. Thackery said he did not know, but he did not think so. 
There was provision for the Minister of Civil Aviation to place a 
limitation on a flying licence and he imagined that such action 
would be taken in that quarter. The limitation might, for example, 
bar Miller from flying over any town. His present licence 
expired on December 28th and he thought that any necessary 
action would be taken if a renewal were sought. 

In imposing the fine, the Magistrate (Ald. Sir Frank Newson- 
Smith) told the defendant : “It is easy for you to say there was 
no danger. You seem to forget that there were pecestrians and 
traffic crossing Tower Bridge——probably horses as well--and you 
were not in a position to calculate possible dangers.” 

Although the aircraft was described in Press reports as an Auster 
it was, in fact, a Plus D Taylorcraft, G-AHBO. 
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Operating voltage ramge. 14 29 volts 
Sports. . . 60 per min. af 21 volts applied. 
Stored energy per spark. 12 joules 
Operative temperature vange. . . . 100°C, 


Both single and double units are available. 


HIGH ENERGY IGNITION UNIT 


for Gas Turbine Engines 


Designed for the lighting of gas turbine engines during rapid 


acceleration starting and relighting in flight at high altitudes 


ROTAX LIMITED e WILLESDEN JUNCTION e LONDON,N.W.10 e ENGLAND 
ROTAX AUSTRALIA PTY. LTD. e BOUVERIE STREET e MELBOURNE e N.3 
ROTAX CANADA LIMITED e¢ MONTREAL AIRPORT e DORVAL, P. Q. CANADA 
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Small drill, big drill, heavy duty, light duty... in 
the world’s largest range of portable electric tools 
you'll find the widest choice of drills! The sixteen 

models cover every class of work—in almost every 

imaginable material, for every industry! When 


buying drillk—-when buying any portable electric 
tools—it really is important to specify Black and Decker. 


The first choice of craftsmen the world over 


BLACK & DECKER LTD. HARMONDSWORTH, MIDOX. PHONE: WEST DRAYTON 2681 7 
LONDON BIRMINGHAM - BRISTOL - GLASGOW - LEEDS . MANCHESTER - NEWCASTLE - NOTTINGHAM 
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BOUNDARY-LAYER CONTROL 


Some Basic Considerations: Methods of Research and Results Achieved 


By A. G. THOMSON 


THIS simply expressed, succinct review of 
with the su Today, interest in this branch 
is considera’ for it has | 


however, there 


drag and/or lift: uni 
there was not much hope for the practical 
of this a system. 


in 1904. Even at that early stage in the history of 


and changed to a state of turbulence which resulted 
increased drag. This change is called “transition.” 
_ Various attempts have been made to reduce the drag or 


on already existing aerofoils. 

By 1944 methods had been designing 
sections to have any specified pressure-distribution, and this 
led to a revival of interest in the possibility of controlling 
the boundary layer. It was known at that time that neither 


decreasing in the direction of the flow. A logical step 
forward, therefore, was for further studies to be carried out 
on wing sections so designed that the pressure tended to 
distance, with the result that the boundary layer remained 
laminar for as long as possible. 

The methods of aerofoil design which had opened up 
these new possibilities for reducing drag were developed 
at the National Physical Laboratory by Prof. S. Goldstein. 
It was natural, therefore, that the Aerodynamics Division 
of the N.P.L. should be asked to undertake further investiga- 
tions on the effectiveness of boundary- layer suction as a 
means of improving the low-drag properties of aircraft 
wings. The procedure adopted was to design sections with 
suitable pressure distributions and test them in wind tunnels. 

Dr. A. A. Griffith suggested that, since it was impossible 
for the fall in pressure to be maintained throughout the 
entire length of the section, attention might be accorded 


THICKNESS= 31.5 PER CENT 
Cmo 


have a sudden discontinuous rise, 


point, it is necessary to withdraw some or all of it by suction 
through a slot, or, Apert to blow air out parallel 
to the surface and so re-energize the layer. Both 
methods have been tried, but so far most work has been 
done on suction, though there is still a possibility that 
blowing might give better results in certain practical applica- 
tions. Greater attention has hitherto been devoted to suction, 
because preliminary investigations suggested that the 
quantity requirements were likely to be rather less than for 
blowing. On the other hand, the possibility that it may be 
easier to blow has not been overlooked. At this stage the 
comparative advantages of the two methods cannot be finally 


Expediency 

The investigators have tested several sections designed on 
the principle of the sudden discontinuous rise, the results 
obtained being in reasonable agreement with the theoretical 
predictions. The practical possibilities of this development 
appear to be governed largely by economic factors, the most 
important consideration the amount of power required 
to propel an aircraft. If the wing sections are of the special 
suction-type, the power normally required to overcome the 
effects of external drag is very greatly reduced; but, on the 
other hand, this saving is to some extent offset by the power 
necessary to provide the suction. 

The investigators find that the added complication of 
suction is more likely to be ames in the case of thick 
wings, which offer structural advantages as well as other 
important gains such as increased storage capacity. The 
first aerofoil tested was 16 per cent thick, but, when it was 
realized that greater gains might be expected from thicker 
wings, it was decided to carry out further studies with a 
30 per cent section. In common with the previous sections 
this was constructed with two slots located respectively on 
the lower and upper surface, but at this point the designers 
suggested that there should be only one suttion slot. The 
next wing, known as the GLAS II (Fig. 1), was therefore 
designed with a single slot on the upper surface. This 
design has been taken up in Australia, where test flights 
have been carried out on a glider fitted with wings of this 
type. Certain difficulties were experienced, but these can 
be overcome, and the performance of the glider is already 
very satisfactory. 

Another method of sucking-in the boundary layer is to 
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have the suction distributed over a relatively 
wide area of porous material instead of being 
effected through a localized slot. This system 
promises to be quite economical in suction 
quantities and does not necessarily require the 
wing section to be specially des: . Much 
theoretical research on this type of aerofoil has 
been done at the N.P.L. and has been followed 
by experimental work at Cambridge University, 
both in a wind tunnel and in flight. 

In all wings where the boundary-layer transi- 
tion occurs a long way back the benefits gained 
will be lost if the airflow is allowed to become 


Fig. 3 Curves of observed pressure-distribution over surfece of porous circular cylinder 
with Thwaites flop. 


cmnblas clam an tie edge, which, from the which can be withdrawn, coupled with the power required 
for interference with the boundary layer. Various methods Another way of achieving boundary-layer separation from 
for dealing with this problem have been considered. None the nose of an aerofoil at high lift is the method referred 
can be said to have reached a really satisfactory stage, though to earlier, namely, to make the surface porous and suck air 
some show promise of being commercially practicable. through it. This method also has been tested in tunnels 
A method which has been tested at the ‘N. P.L. is to suck- at the N.P.L., rhe results obtained suggesting that it requires 
in the boundary layer just behind the rearmost point at which smaller suction quantities than for slot suction, though 
flies and dirt are deposited (Fig. 2). Since the quantity a disadvantage is that the internal suction head which has 
requirements are fairly large, the designer cannot afford to be provided is liable to be rather greater. As yet, it is 
to place the suction slot any farther back than is absolutely impossible for any general statement to be made regarding 
necessary. Another very well-known method, developed at the relative power requirements of the two methods. 
the R.A.E., is to cover the front of the wing with an In general, lift is obtained by increasing the angle of 
expendable cover, which is jettisoned once an insect-free incidence of a wing, but from time to time methods have 


altitude has been reached. been put forward for obtaining lift independently of incidence. 
Attention has also been devoted to the —s = of A very novel way was proposed by B. Thwaites, who 
controlling the boundary layer in order to increase suggested that, by choosing a wing section with a rounded 


maximum lift of a thin section. It had long been known = trailing edge, a close approximation to theoretical flow might 
the stall was due to separation of the boundary layer from be obtained. The lift on the aerofoil might then be deter- 
the upper surface in the region where the pressure was mined by a small flap—which must be perpendicular to the 
rising very rapidly, just behind the leading edge. When the surface—fitted at the rear of the aerofoil to determine the 
new methods of aerofoil design became available, it was direction in which the flow leaves the trailing edge. 
decided to investigate the advantages which should This proposed method has been tried experimentally and 
theoretically result from wing sections so designed that the found to work. The experiments were conducted with a 
pressure-rise was less severe. cylinder provided with a radial flap which could be moved 
The method adopted at the N.P.L. was to concentrate round to any desired position (Fig. 3). This was a particularly 
most of the rise in pressure at a single point in the wing severe test, but the case was a simple one to examine 
i section, the pressure being allowed to rise discontinuously theoretically. The results confirmed the theoretical prediction 
re at this point, so that the rate of rise over the rest of the that lift was developed, the magnitude of the lift being in 
surface was sufficiently gentle not to cause boundary-layer reasonable agreement with what might be expected. 
separation. At this position of discontinuous rise it was Many practical problems are involved in the attempts 
necessary to suck-away the boundary layer through a slot. which are being made to obtain, by suitable boundary-layer 
The investigators have tested several sections designed on control, higher lift from thin sections and reduced drag 
these lines, with results which agree fairly well with theory. from thick sections. The success of these researches, however, 
The extent to which the principle is likely to be applied in would provide such outstanding economic gains that 
practice depends primarily on the amount of boundary layer continued perseverance is regarded as well worth while. 


3 THE BEECHCRAFT T-36 


A’ aircraft which seems likely to assume considerable import- and Valetta) and is powered by two Pratt and Whitney R-2800s 
ance in the next year or two is the Beech T-36, described as —_ with a take-off rating of 2,300 b.h.p. The span of 7oft is less than 
an advanced trainer-transport. Its specification cannot be com- on the Valetta (S9ft 3in) and Varsity (gsft 7in), and its i so 
pared directly with that of any current British ign, but it may capacity as a transport with two crew is distinctly low. However, 
be said to come in the line of the Prince-Valetta-Varsity. It is high performance seems to have been a principal aim, and the 
a speedy twin of some 25,000 Ib a.u.w. (i.c., between the Prince cruising speed of 300 m.p.h. and the probable top speed of nearly 
OE Ee 350 m.p.h., together with a ceiling of 34,000ft and a radius of 

action of 650 miles, indicate that the aim has been realized. As 
a crew or pilot trainer, it would carry an instructor and three pupils. 

Substantial orders for the T-36 are reported to have been placed 
with Canadair, Ltd., Montreal, in addition to those given to the 

t company at Wichita. 

Beechcraft, whose earlier twin, the Expediter did good work 
on communication duties during the war (the trainer version was 
known as the Navigator), continue to produce the Model D18S 
with two 450h.p. P. and W. Wasp Juniors. In addition, the 
company is now in process of completing a batch of 100 Twin 
Bonanzas. This aircraft is an attractive post-war-designed six- 
seater with 260 np. Lycoming engines. It has a conventional 
fin and rudder, although the single-engined Bonanza, to which it 
is related, employs the butterfly configuration. 


Beech Aircraft Corporation's latest, the T-36 trainer and transport. 
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CIVIL 
AVIATION 


FIRST TIME UP: Photographed while on its first 
flight last month is the prototype DHC 3 Otter—an 
enlarged version of the well-tried Beaver which is 
now giving valuable service in many countries. 
A description of the machine appears on this page. 


B.C.P.A. ORDER COMETS 


has been known for some time that B.C.P.A. have been 
investigating the possibility of using long-range Comets on 
Aheir trans-Pacific services and, as we go to press, there is news 
of the approval by the Governments of the United Kingdom, 
Australia and New Zealand of an order for six Series I] (Avon- 
powered) machines. De Havillands have stated that although 
the actual contract has not yet been signed, the order is a firm 
one; it will involve a capital outlay by B.C.P.A. of some £3,000,000, 
exclusive of spares. A delivery date in 1954/55 has been men- 
tioned. The aircraft, which will probably be 44-seaters, will be 
used on routes linking Sydney and Auckland with San Francisco 
and Vancouver by way of Fiji, Canton Island and Honolulu. 

B.C.P.A. is jointly owned by A.N.A. (Australia), N.Z.N.A.C. 
(New Zealand) and the United Kingdom. 

Meanwhile, the preparation of Series 1 Comets for B.O.A.C. 
is proceeding according to schedule and in spite of the conditions 
prevailing in Egypt no aiteration of plans has been announced 
for the introduction of Comets on services to South Africa. It 
has been intimated, however, that for a number of reasons these 
flights may not be started until mid-spring. The first route for 
the Comet is still likely to be via Cairo, Khartoum, Entebbe 
and Livingstone to Johannesburg and, if sufficient aircraft can 
be delivered, it may be possible to begin services to Singapore 
towards the end of the year. It is also possible that, if enough 
are available, Comets may be introduced on the New York to 
Nassau and New York to Bermuda services in about 18 months’ 
time. The sixth Comet I flew on New Year’s Eve. 

So far as the Series Ils are concerned, both the Co: tion 
and the manufacturers are understood to be optimistic about the 
possibility of using them on North-Atlantic services considerably 
sooner than certain foreign critics have estimated. It has been 
suggested, in fact, that recent predictions regarding the time it 
will take to develop the machines for North-Atlantic work may 
prove to have exaggerated by as much as two years. 


THE D.H. OTTER FLIES 

Tt prototype DHC-3 King Beaver, now renamed Otter, 
made its first flight on December 12th in the hands of Mr. 

George Neal, chief test pilot of D.H. (Canada), Ltd. The first 

public demonstration of the aircraft is due to take place shortly 

at the company’s Downsview Airport. 

The Otter (a cabin-layout diagram of which appeared in Flight 
of August 24th last) has been designed to fill a ite requirement 
for a larger version of the Beaver, the formula for which has been 
found in extensive operations to be highly satisfactory. Accord- 
ingly, the Otter has almost double the payload capacity of the 
Beaver, with comparable performance. It is powered by a Pratt 
and Whitney Wasp H-R 1340 ads oy 600 h.p., as compared 
with the Beaver’s 450 h.p. engine. Otter will thus show a 
considerable improvement in operating economy when under- 
taking the same class of work as that of the Beaver. 

The payload of the landplane version (at a provisional gross 
weight of 7,200 Ib} with 500 miles r: will be 2,175 1b. Take-off 
distance to soft at full gross load will be about 1,000ft and the 
initial rate of climb 1,050 ft ‘min. 

For a single-engined aircraft the cabin is ex i ly roomy ; 
various layouts provide seating accommodation for from eight to 
fourteen passengers. An ambulance version will take six standard- 
size military stretchers plus four seated passengers and a crew of 
two. In all cases seating is arranged forward of the 39 cu ft stowage 
compartment located at the rear of the cabin. The dimensions of 
the cabin are sft high by sft wide with a 46in-wide access door on 
the port side to permit the loading of bulky freight 

The Otter is built entirely of metal and can be on 
either wheels, floats or skis. Cruising speed is in the region of 
145 m.p.h. and the fuel capacity of 228 U.S. gallons will give a 
maximum still-air range of 956 n.m. A photograph appears above. 


C.A.T. LOSES ITS CASE 


FAST week the Supreme Court of Hong Kong dismissed the 
appeal brought by the American company, Civil Air Transport, 

inst the Court’s decision that 44 aircraft (now grounded at 
Rai Tak and formerly the property of the Nationalist-controlled 
Central Air Transport Corporation) belonged to the Central 
People’s Government which was established at Peking on 
October rst, 1949. Under an earlier action C.A.T. had claimed 
ownership by right of purchase from the Nationalist Government. 

In a written judgement, the president of the Supreme Court 
said that, by reason of its nature and the surrounding circum- 
stances, he did not consider this transaction vested in the company 
a good title of ownership as against the claim of Central People's 
Government. The sale of the aircraft by the Nationalist Govern- 
ment to C.A.T. was described as a device by which it was hoped 
to prevent the aircraft from passing into Communist hands. 

CATs president, Mr. Whiting Willauer, has announced his 
intention of appealing to the Privy Council but has stated that 
he will have further consultations with legal advisers before a 
final decision to do so is taken. 


INCIDENTAL RUNNING COSTS 


FTER ten days of strike action, flying personne! of Air France 
finally agreed to resume their duties last Monday. The strike 
was one of the most serious which has yet taken place in Europe 
and is estimated to have caused a loss to the company of about 
£500,000. Nearly all Air France flights (except those of national 
importance) were grounded and many thousands of passengers 
were delayed or stranded at French airports. The strike order, 
which was issued when the company failed to grant salary increases 
ranging up to 66 per cent, was fully obeyed by all aircrews. ° 

Although there is no news of a settlement at the time of going 
to press, it is understood that the Minister of Transport is to 
investigate the matter nally. 

In South America, also, a widespread airline strike has virtually 
paralysed the country’s air communications. In this case, however, 
the country’s government decided to take firm action to meet the 
situation. When the strike had reached its fifth day the President 
of Brazil ordered the appropriation of all aircraft, company 
installations and fuel and, in addition, conscripted all strikers who, 
it was announced, would become subject to military law if they 
refused to work. The Air Force was ordered to stand by to 
operate aircraft for which the crews had not reported for duty and 
services gradually resumed their normal frequencies. 

The fact that, when services did start up again, many of the 
machines flew practically empty was ascribed to the reluctance 
of most passengers to fly when the airlines were virtually operating 
under State-imposed duress. Brazilian trade unions described 
the Government's action as “manifestly unconstitutional.” 


COMPETING FOR ATLANTIC FREIGHT 


T° meet the rapidly growing demand for fast all-freight 
services throughout the world in general, and on North-Atlantic 
routes in particulir, two American companies took a bold step 
last week. Seabord and Western Airlines, a well-known “‘non-sked”’ 
international freight carrier, announced an order for five L-1049B 
Constellations,. the first commercial all-freight aircraft which 
Lockheeds have produced. These machines will augment—and, 
to a certain extent, replace—services now operated between the 
U.S. and points in Western Europe and the Middle East by the 
company’s DC-4 freighters. 

An_ even earlier improvement in North Atlantic freight 
capacity, however, has been provided by Pan-American Airways, 
who will introduce DC-6As-—the first pressurized all-cargo 
transport—on their London to New York services. Much of the 
freight lifted by both of these companies will be of British origin, 
for to date no competitive long-range cargo machines of British 
manufacture are available for operators in this country. 
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CIVIL AVIATION . 


BREVITIES 


RECENT announcement by the M.C.A. of the British Air- 

ways Corporation's traffic statistics for September indicates 
that more passenger-miles were flown than in any previous month. 
The total was 12§,000,000, which was no less than 33 per cent 
greater than that for Se ye 1950. The total number of 
passengers carried was 181,000-—-a 24 per cent increase on the 
figure for the corresponding period of the previous year. B.O.A.C.'s 
revenue er load-factor in September was 73.7 per cent 
while B.E.A."s was 76.4 per cent. 


Australia’s Director of Air Navigation, Mr. Stuart Campbell, 
has left to take up his duties as commercial-aviation adviser to the 
Government of Thailand. His post in the Australian Directorate 
of Civil Aviation goes to W/C J. H. Harper, who was formerly 
head of the aircraft — committee. 


A new Brazilian annie Bye pany has been formed as an 
associate to a Toronto firm, Photographic Survey Corporation 
Ltd., which is itself the Canadian associate of the Hunting Group 
of companies. To be known as Prospec, and based at Rio de 
Janeiro, the company will make available in Brazil all the ser- 
vices—including the of instruments and technicians—in 
which the P. S.C. now jalizes in Canada. 


The fact that the Wellington-Nelson (New Zealand) steamer 
passenger service is to be abandoned this year, because of high 
running costs, is expected to bring about considerable augmenta- 
tion of the New Zealand National Airways Corporation’s services 
between these two points. To accommodate the expected increase 
in traffic, the company will replace with 24-seat DC-3s the 15- 
seat Lodestars which are now used on this 45min crossing. 


A draft outline of India’s first five-year plan for her domestic 
airlines has been published. It contains, among other provisions, 
a stipulation that the aircraft operated on internal routes should 
be standardized. At the moment both Dakotas and Vikings are 
widely used and the authorities must soon reach a decision on 
suitable replacements. In the international field the plan envis- 
ages re-equipment with jet-powered airliners and, in fact, finan- 
cial provision has been made for subsidizing such a venture. 


Some idea of the regrettably small proportion of the world’s 
aircraft manufacturing effort now being directed towards meeting 
civil requirements can be obtained from a recent statement issued 
by the d Aircraft Corporation. The company, one of the 
largest in the world, has announced a current backlog of 
$1,280,000,000, of which 89.6 per cent concerns purely military 
business. Only the remaining 10.4 per cent represents orders for 
civil machines. 


The official handbook entitled Aviation Law for Apts Se 
the Private Pilot’s Licence (M.C.A. P. 85/1951) has been revised 
by the M.C.A. It now contains extracts from the U.K. Air Pilot 
and includes a map of the air-traffic control organization in this 
country. It brings together in convenient form those provisions 
of the Air Navigation Order and Regulations which are of par- 
ticular concern to the private owner and club pilot. The booklet 
may be obtained from His Majesty’s Stationery Office, and is 
priced at 1s 6d. 


A record monthly turnover in international air traffic trans- 
actions put through the I.A.T.A. Clearing House in London was 
established during October. The turnover totalled $17,445,000, 
as compared with the previous record of $16,500,000, set up in 
September 1950. By offsetting the credit and debit balances of 
its members, the Clearing House eliminated the need for cash 
settlements on 89 per cent of the October total. In the cases = 
two airlines, offset ratios of 98.9 and 98.1 per cent wer a 
——w House is able to settle accoun:s in both 
sterling 


* 


By the time the new tourist-fare services on the London-Paris 
route are in operation next October all B.E.A.’s 49 Vikings will 
have been modified to make them converiible at short notice into 
any one of five distinct seating versions. They can become 24- 
passenger luxury versions with reclining seats, hot-meal catering 
and a bar; 27-passenger hot-meal and bar; 34 cold meal and bar; 
a tourist version, carrying up to 38 passengers, to whom light 
refreshments only will be served; or a two-class version with 12 
tourist seats in the front cabin and 1¢ reclining seats in the after 
cabin. All these versions will operate at the same basic weight. 


B.O.A.C.'’s NEXT 


Encouraging evidence of progress 
with the Bristol 175 is provided by 
this photograph of the first prototype 
under construction. Since informa- 
tion was first released about this 
design there have been advances in 
the direction of greater economy and 
flexibility. With the latest mark of 
Proteus turboprop, performance and 
load figures are expected to be even 
better thon were forecast, ya | 
speed being in the region of 

m.p.h. B.O.A.C. are understood to 
be reviewing interior arrangements 
in the light of recent events, but so 
far a five-abreast 75-seat arrange- 
ment is foreseen as the “‘luxury’’ 
layout. The aircraft is spacious 
enough to carry over 100 passengers, 
so quick convertibility between four-, 
five-, and six-abreast seating is 
provided for. B.O.A.C.’s project 
engineer for the 175 is Mr. M. W. 
Anderson, who was previously asso- 
ciated with the development of the 

Corporation's Argonaut fleet. 
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CLUB NEWS 


come affiliated with the Fédération Nationale Adronautique de 
France et d’Outre-Mer. Three of the main a from the 
Protocol will serve to illustrate the working of this interesting 
arrangement; they are (i) that the Federation and the Association 
shall make available to each other all information regarding 
their current activities and the measures effected in the interests 
of their member clubs by sending to each other copies of all 
notices, circulars and publications which are circulated; (ii) that 
both parties shall afford to each other any information or advice 
of a gencral or technical nature which may be considered helpful 
in the solution of current problems or otherwise affecting the 
flying club and air centre movement, and (iii) that the Federation 
and the Association shall request and encourage all their member 
clubs to extend honorary ‘reciprocal membership to individual 
members of each others’ clubs and shall each maintain and 
circulate a register of clubs which do this. 

The protocol was signed in London on November 22nd, 1951. 


Te Royal Aero Club has recently announced the introduction 
of a new 13-inch rule specially designed to be of greater 
assistance to the private pilot. Made of clear Perspex, this new 
instrument is marked in both four miles to the inch and 
1: $00,000 divisions, so that it may be used in conjunction with the 
flying maps most commonly in use. It also bears a kilometres/ 
statute miles conversion scale. Costing 8s (plus ercieeme uta ) it 
from the Air Touring Departmen 
u 


EPRESENTING a challenge to the high totals of flying 
hours recorded by various British flying clubs last year is 
an achievement by members of a more remote centre of aviation 
enthusiasm—the Royal Singapore Flying Club—where, during 
the first ten months of 1951, members logged nearly 2,0co hours. 


FORTY-EIGHT 


NO AUSTERITY : This handsomely equipped Auster J 5D is owned by a 

keen private pilot, Mr. A. Mackenzie-Low of Hastings. With a view to 

all-weather usage and occasional “after sundown"’ sorties its owner 

has had it equipped with a considerably aug d instrument panel, 

cross-wind landing gear, a Plessey six-channel V.H.F. radio and a 
Harley landing lamp. 


The average number of hours flown each month was 193, a 
figure which compared favourably with those of many of our own 
clubs. During September four days were set aside for the pro- 
fitable divertissement of joy-riding, which incidentally helped to 
boost - number of hours flown during that particular month 


trek R.S. RCs C.’s fleet at present consists of three Tiger Moths, 
one Auster V and one Cessna 120, with the hope that another 
——— V and Cessna 120 will be available in the not too distant 

ture. 

Preliminary steps are being taken with a view to holding an 
inter-club rally at Kuala Lumpur; the tentative date is the 
week-end January 19th-20th, 1952. 


YEARS BACK 


Some Notable Aviation Anniversaries : Recollections of the Early Certificate-holders 


Sie notable aviation anniversaries have taken place during 
the past few weeks. For example, ten days ago—on Decem- 

17th—there occurred the forty-cighth anniversary of the 
world’s first controlled, power-propelled, heavier-than-air flight— 
by the Wright brothers, Wilbur and Orville; and, no doubt, the 
golden jubilee of aviation will be suitably celebrated on a world- 
wide basis on Decernber 17th, 1953. 

The first Aviators’ Certificates recognized by the F.A.I. were 
issued by the Aéro Club de France on December 4th, 1909. The 
Aero Club of the United Kingdom did not begin to issue such 
certificates until March 8th, 1910, when the first were issued to 
J. T. C. Moore-Brabazon and the Hon. C. S. Rolls, who were the 
first to apply. They made the applications simultaneously, so the 
certificates were issued in alphabetical order. 

“Brab” and’ Charlie Rolls were close friends and did many 
things together. Moore-Brabazon—now Lord Brabazon of Tara 
—has long been famed as the holder of No. 1 Aviator’s Certificate 
of the R.Ae.C., as proclaimed to the world by the registration 
number of his car —-FLY 1. 

Charlie Rolls, however, was actually the first Briton to be 
awarded an Aviator’s Certificate, for he was given No. 23 in the 
a of the Aéro Club de France. Moore-Brabazon was awarded 

0. 

‘Among the firet hundred of the Aéro Club de France are seven 
Britons, all of them very well-known in those early days. Following 
Rolls came Mortimer Singer (a member of the famous family who 
made fortunes from sewing machines, cycles, and motor cars) 
with No. 24. Claude Grahame-White qualified for No. 30, 
followed by Moore-Brabazon with No. 40. Then came ae 
Bertram Dickson, a British Army officer (No. 71) who was ki 
at a flying meeting at Milan in 1910 when he was piloting a Farman. 
(This was the first fatal air collision; the other aircraft involved 
was an Antoinette flown by M. Thomas of France.) 

Certificate No. 72 was awarded to W. E. McArdle who, with an 
American, J. Armstrong Drexel (holder of R.Ae.C. No. 14), 
founded the New Forest School of Flying at Beaulieu, where the 
R.A.F. airfield is to-day. No. 75 went to Douglas Graham Gil- 
mour, an a Te Scot who was an embarrassment to 
the committee of the R.Ae.C. by reason of his spectacular flying; 


tually they suspended his certificate, so he was unable to 

compet Circuit of Britain Race. 
first 1§ certificates of the Aéro Club de France were all 
issued on December 4th, 1909, and were consequently in alpha- 
betical order, with Louis Biériot as No. 1 and Wilbur Wright 
No. = The Aéro Club de France said they were uncertain who 
0s. I, 2, and 3 so they “hedged” and issued them in 

alphabetical order. 

There can be little doubt that Orville Wright should have 
received No. 1, Wilbur No. 2, and Santos Dumont No. 3. But 
for a long time the French were unwilling to recognise the priority 
of the Wrights; and still they claim, with no justification, that 
Clément Ader flew in 1897—though a committee of French army 
officers, whom Ader had invited to witness his attempts to fly, 
publicly stated that Ader had not flown but had only been jolted 
off the ground with little help from his wings. The records show 
that Ader never made any appreciable hop and had no real control 
of his avion, even before take-off; the attempt ended with a 


After Blériot’s No. 1 came the American, Glen Curtiss with 
No, 2; Léon Delagrange, No. 3; Robert Esnault-Pelterie, who 
claimed the invention of the single-stick control-column, No. 4; 
Henri Farman, No. 5; Capitaine Ferber, No. 5 bis. That addi- 
tional No. 5 was awarded posthumously, for Ferber, flying under 
the name of de Ja Rue because he was a serving officer, was killed 
in 1909 while giving a demonstration. 

Maurice Farman had No. 6; Jean Gobron, No. 7; Comte de 
Lambert, a pupil of the Wrights, No. 8; Hubert Latham, who 
failed because of engine failure to cross the Channel a week before 
Blériot succeeded, was No. 9; Louis Paulhan, who won the London 
to Manchester prize, was No. 10; Henri Rougier, a famous Voisin 
pilot, was No. 11; Santos Dumont, No. 12; Paul Tissandier was 
given No. 10 bis so as to avoid having the “unlucky” 13, th 
the Hon. Alan Boyle (who survived ull 1949) held No. 13 of 
Aero Club of the U.K.; he was very proud of it, and not at all 
superstitious. Orville Wright had No. 14 and Wilbur No. 15. 

very one of these 15 were true pioneers of flight and their 
names are thus enshrined in the roll of fame, though not in the 
correct order of precedence. G.D. 
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Royal Air Force and 


Naval Aviation News 


STEAM LAUNCH from the new cotopuilt, os 
seen here installed in H.MS. moy 
become standerd procedure aboard British, 
Commonwealth, and American carriers if tests 
how imminent ere successful. An account 
is given below 


HE names of a number of senior 

officers at the Air Ministry and in the 
Commands, together with members of the 
King’s Flight, and other personnel, appear 
in the list of New Year Honours published 
in the London Gazette for January Ist, 1952. 
These are given in part below; the re- 
mainder will be published in our next issue. 


ORDER OF THE BATH 

Kmghts Commanders.—Air Sir 
William Forster Dickson, K.B.E ,D.S.0., 
A.F.C.; Air Chief Sir Penrose 
Martyn Sanders, K.B.E 

Companions.—A.V-M R. C, 
C.B.E.; A.V-M. H. G, White, C.B.E., M 
Mech.B,; Act. A.V-M. L. W. Cannon, C BE 
A. Cdre. J. A. Easton, C.B.E.; A. Cdre. H. D. 
Spreckley, O.B.E.; A. Cadre. S. Ubee, A.F.C 
GC. B.D, MacKinlay Nelson. 


ORDER OF THE BRITISH EMPIRE 

Knight Grand Cross.—Air Chief Marshal Sir 
Leslie Norman Hollinghurst, K.C.B., K.B.E., 
D.F.C 

Knights Commanders.—Air Marshal Alick 
Charles Stevens, C.B.; Act. Air tm Colin 
Winterbotham Weedon, C.B., C.B.E., A. 
M.1.Mech.E., A.F.R.Ae.S.; 'A.V-M. E. 
Groom, C.B., C B.B., D.F.C. 

Cc ‘ommanders. —Rev Canon L. Wright, 
B.Ch., M.R.C.S. RC 
Owon); Act. A. Cdre. C. L. D O.B.E., 

Sc. A.P.R.AeS.; GC. C, Broughton; 


Various speakers on naval flying 
have hinted at the possibility of using, 
for the launching of aircraft, the power 
readily available in a carrier; and to many 
people it will come as no surprise to learn 
that “‘steam-operated equipment designed 
to keep abreast of demands made by the 
rapid advance of jet propulsion and the 
tendency towards bigger and heavier air- 
craft’ was built in the light fleet carrier 
H.M.S. Perseus (Capt. R. G. Poole, R.N.) 
during 1949. ‘The catapult is being 
developed by the Admiralty and will be 
demonstrated in America during this year. 
Trials in Home Waters during the past 
fourteen months have been highly satis- 
factory. 

To continue trials with the co-operation 
of the U.S. Navy and to enable American 
experts to assess the potentialities of the 
new catapult, H.M.S. Perseus was due to 
sail from the United Kingdom last Mon- 
day. She will go to Philadelphia and Nor- 
folk (Virginia) and during a six-week visit 
will launch U.S. aircraft of different 
weights and performances from the 
machines tested. If these further trials 


G/C. J. M. 
O.B.E., ADCO . Morse; Act. 
W.E. Coles, D.8.0., DFC, A.F.C. ; Act 


ts R. D. Ba 

Crick, C. R, Jj. Hawkins, A.F.C, 
G. J. Rayner, D. C. Torrens, T. P. 

ian, D. H. Burnside, D.S.O., D.F.C., 
rs 


upholme. Act. Win Commanders. G. 
Howell, A. G. f Topham, D.S. 


Lieutenants L.G 

A. Brown, G. Cornock, D. S$. Fowler, 
ih Hill, D.F.M., W. A. Jeffery, H. Jones, 
Ww. S. B. Law, H. P. Williams, 


Warrant H. Bailey, J Barnes 

R. S. Beattie, J. F Callaway, T. C. George, 
» Haden, Cc. Hoad, W. Randall, 

Rossiter. Act. Warrant Officer D. A. 

ROYAL VICTORIAN ORDER (Fifth yor dl 
Squadron Leader H. A. Nash, A.F.C., 

Lieutenants W. T. B.E.M., Ss. 

Sloan, D.F.C., C.G.M 


BRITAIN’S NEW CATAPULT 


are satisfactory the new apparatus will be 
installed for operational use in carriers for 
the Royal Navy and the Royal Australian 
and Canadian Navies. 

The catapult uses the principle of the 
slotted cylinder and has no rams or hy- 
draulic purchases, ‘The hook to which the 
aircraft is connected is directly attached to 
a piston, driven along the cylinder by 
high-pressure steam from the ship’s main 
boilers. A novel sealing device is used to 
keep the slotted cylinder steam-tight. The 
inventor is an R.N.V.R. officer, Cdr. (E) 
C. C, Mitchell, O.B.E., of Brown Brothers 
and Co., Ltd., Edinburgh, who have de- 
signed and built the installation in H.M.S. 
Perseus. The amount of steam required for 
sustained operation is considerable, but 
preliminary trials show that the demand 
put upon the main boilers can be met 
without interfering with the satisfactory 
operation of the ship. 

Development involved the building of 
a raised section on the flight deck of H. M.S. 
Perseus, forward of the the 
installation of comp: 
machinery in the into 


The award of the Royal Victorian Medai 
(Silver) has been made to F/S. A. W. Cousins. 
These awards in the Royal Victorian Order 
are made in respect of service in the King’s 


ROYAL RED CROSS 
First Class.—Wing Officer J. K. A. aa 
A.R.R.C, Second C. 
Flight rl Chapman, NS. 


BAR TO AIR FORCE CROSS 
Wing Commander G. G. N. Barrett, A.F.C. 


AIR FORCE CROSS 
Wi Pit-Brown, D.F.C., 


D. Cremer, J. G. 
Croshaw R. Edeiston, R.AUx.A.F., S. 
Hewitt kK Ignatowski, D.F.M., F. E. Lord, 
R. R. McGowan, L. R. Miedzybrodzki, W. K. 
Owen, D.F.M., P. Porter, A. F. Shaw, R. C. 
Shuster, K. L. Tebbutt, D. G. Walker, B 


. Malenczuk. Master $i 
ieutenant Commander 
D.F.C., R.N. Lieutenant G.B. Newby, R.N 

Captain O. J. Waldram, R.A. 


a carrier for operational use it would not 
call for alteration of the level of the flight 
deck or interfere with the normal working 
of the ship below deck. It would be dis- 
posed about the vessel, taking up less living 
and working space than do the most 
powerful conventional types. The eq r4 
ment may be expected to ease some of 
problems of naval architects and may be 
expected to affect naval/air tactics by 
feducing the necessity for a carrier to 
steam for lengthy periods into the wind. 
In certain conditions it will enable aircraft 
to be launched while the ship is stationary. 
Development was sufficiently advanced 
for trials to be started in 1950. At first, 
dead loads of varying weights and con- 
struction were used. Some were sinkable, 
others were floating types recoverable by 
surface craft and named for identification 
Ida and Ivan, Noah and Nellie, Walter 
and Wendy. Later, unpiloted aircraft were 
successfully shot off with wing-tips re- 
moved and with controls locked. One 
caused surprise and concern by flying for 
four minutes round the ship and reaching 
a height of 1,s0ooft. Its gyrations were 


j 
Hall, 
Farr, D.F.C., H. G 
D.F.C., R.Aux.A.F. A 
J. McC, Rollo, R.A.F.V 
Members.—Act. Win 
Deacon, D.S.O0., D.F.C., J. A. G. Jackson, 
F. McPhie, P. L. Parrott, D.F.C., 
R. P. D. Potgieter, C. B. Owen, D.S.O., 
D.F.C., R. S. Radley, D.F.C., A. W. Southall, 
D.S.0., D.F.C., H.'E. White, D.F.C. Act. 
i Squadron Leaders N. E. Hoad, C. B. Urwin, a 
D.F.C. Flight Lieutenants R. W. Charters, 
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ended only by its | ly. 

The first piloted aircraft - 
J. M. Glaser, RN » the com- 
manding of Services Trials 
Squadron, based at the R.N.A.S., Ford, 
Sussex. Later he was catapulted success- 
fully in an Attacker. Other pilots of the 
same squadron, including two Americans, 
Lt. " F. Tuttle, U.S.N., and Lt. G. 


Mearns, D.S.C., R.N., and Lt. D. N. 
Duncan, R.N., are going to America with 
H.M.S. "Perseus. 

To date, 127 piloted aircraft have been 
successfully launched. Types of aircraft 
used include the Sea Vampire, Sea Hornet, 
Sea Fury, Avenger and Sturgcon, the last- 
named being the heaviest. In addition, 
about 1,000 dead weights and pilotiess 
aircraft have been launched 

The experience of the pilots on being 
launched at a speed far greater than is pos- 
sible with any other catapult is expressed 
by Lt. Cdr. Glaser, who Ss ihat the 
catapult has much greater, but smoother, 
acceleration than any conventional type, 

iving a higher flying s off the deck. 
inventor, who has catapulted as 

@ passenger, says, “Although acceleration 
is higher, the build-up is steadier and 
I found it more tolerable physiologically.” 

The effectiveness of the machinery is 
emphasized by successful launchings of 
Fireflies and Sea Furies while the ship has 
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beer. secured alongside at Rosyth, where 

she has been based during the trials, and 
while alongside Airport Wharf, Belfast, 
during a recent visit. Several launches 
have been witnessed by visiting senior 
officers, including the Fifth Sea Lord 
(Vice-Admiral E. W. Anstice, C.B.) and 
the Engineer-in-Chief of the Navy (Vice- 

Admiral (E) The Hon. Denis C. Maxwell, 
C.B., C.B.E.) 

The Admiralty recalls that ever since 
the first experimental work on an aircraft 
catapult was begun at the Naval Aircraft 
Establishment on the Isle of Grain to- 
wards the end of the 1914-18 war (with 
a railway truck used as a launching car- 
riage) research has gone on unceasingly for 
fundamental developments to give in- 


ately greater mass of mechanism. No 
matter what form of propellan 
used, 
cylinder, ram, and wire-purchase 
type. One exception is the rocket catapult 
mounted in merchant ships during the 
war, which shot off Hurricanes, the pilots 
of which, after a sortie, either landed at 
the nearest airfield or carrier, or ditched 
alongside the parent ship. 

As the need for higher performance 
catapults became more acute, it became 
evident that the performance of the con- 
ventional hydro-pneumatic wire-purchase 
type had reached its practical limit, unless 
its machinery was to become so large that 
it would be difficult to fit into a ship. 


Fighter Command S.A.S.O. 
eA appointment is announced of A. 
. H. P. Fraser, C.B.E., A.F.C., as 
Senior Air Staff Officer at Fighter Com- 
mand H.Q. He will assume the acting rank 
of Air Vice-Marshal and take up his new 
appointment from January gth. « Ay to 
me a y the post in succession to A. V-M. 

W. Atcherley. 

A. Cdre. Fraser has just finished the 1951 
course at the Imperial Defence College. 


His appointment to Fighter Command 

comes as a surprise as a announce- 

of Operations (1) at the Air Ministry. 


Services Squash 
Tz Navy retained their Inter-Services 


DUAL AWARD: Mr. R. G. Menzies pins 

wings on Cdt. W/O. D. Robertson at the 

passing-out porade of No. 1 En RAAF. 

College, Point Cook, Australia. at. wo. 

Robertson won both the Sword of Honour and 

the King’s Medal. Behind the Prime Minister 
M. O. Watson, Commandant of 
the College. 


SERVICES versus SPRINGBOKS 


AN unexpectedly crowd trekked to 

ing Day to see a 
Combined Services XV do battle with a 
team of Springboks. They were rewarded 
by a fine open game in bright, though 
slippery, conditions, and the resulting win 
for the South Africans did not appear to be 
the walk-over that the 24 points to 8 might 
suggest. Admittedly, the result was never 
in real doubt. For the Springboks Du Toit 
and Fry alone represented the team which 
just beat Wales, but the reserves—if they 
may be so called—displayed the same 
remarkable resourcefulness and team com- 
bination which has characterized South 
African play in every game seen in this 


country. 

The Services side comprised six Army 
players, including the well-known inter- 
national halves, Hardy and Shuttleworth, 
and three outsides; the Navy provided 
three stalwart forwards, including Lt. Cdr. 
(E) Sindery, the captain; and the Royal Air 
Force was represented by full-back Smailes 
and two forwards. Completing the team 
was Surgeon-Lt. Gray of the R.N.V.R. 
Private Broome, the Army centre, has been 
a Rugby League international. 

The great difference between the sides 
was that while one played as an inspired 
and determined team the other, for most 
of the time, comprised individuals who 
occasionally rose and shone. The Spring- 


boks opened the scoring when, 
following a well-placed kick towards 
the wing, Marais touched down. Later in 
the game he repeated this performance to 
score his third try. Although the Services 

icularly their forwards—were now 
doing better, the half-time score was 
11—nil (one goal, one drop goal, and 


one try). 

In the second half the Services continued 
to improve, and after some ten minutes a 
fine straight run by Broome, who beat his 
own man and two others, brought the 
crowd cheering to their feet; but no score 
resulted, for as in the case of several other 
individual efforts the man found himself 


other men up and ly to take over. 

After some 25 minutes in the second 
half, Shuttleworth cut through near his 
own twenty-five and there followed the 
most exciting movement of the day with 
hard running and passes to Gilbert-Smith, 
then to Hardy, to Broome, and finally to 
Gray on the wing, who dived over at the 
corner for a try which Smailes converted. 

The Services’ second try came from one 
of several forward movements up the field; 
opening aughan others 
Scott on the ick wing continued the good 


work and just made the touch-down. 
In the meantime, the South Africans 
continued to score in a regular and con- 


in the inter-Services Championships on 
March 1st (versus the Navy) and March 
22nd (versus the R.A.F.). At one time or 


illiams (Stoker and Flying Officer) were 
in the front of several good rushes, Instr.- 


be said that F/L. Stirling’s name 
most appropriate to the work he does in 
the scrums. 


y wv. For- 
“RY. St * (R.A.P.), Instr. Lt. R. J. 
Carter (R. ND, Stoker W. O. N. 
F/O. R. Lt. D. T 
ix 


mee, 
i 
: and the final points result was thus, Navy 7, 
Army 6, R.A.F. 2. 
Cdr. A. A. T. Seymour-Haydon, Navy 8 & 
: champion, won both his matches, and a 
: G/C. B. K. Burnett, who retained his i 
R.A.F. championship again this year, beat : 
2nd-Lt. Il. C. de Sales la Terriere. 
oe . A. E. Catherine beat Constr.-Lt. A. E. 
si Army by three matches to two, and the Griffiths, Navy. The other members of Yi 
R.A.F. by four to one. The R.A.F. also the R.A.F. team were W/C. A. K. Collins, 
le lost to the Army by four matches to one, F/L. A. M. Skene, P/O A. A. Ramus. : 
vincing manner 
Of other impressions gaincd in the & 
tee course of the game we may record that , 
ais Smailes’ fielding was almost up to the best a 
oe form he has shown in past seasons, and his ‘ 
long touch-finding carned frequent 
os applause. Broome gave every reason to 
* } suppose that he will play an important part : 
another most of the forwards could be 
icked out for good work; both the 
; f came to pass. By contrast, every break- : 
\ } through by a Springbok found several Lt. Vaughan could be depended upon to : 
mee be there for defence or attack, while it may 
Combined Services.—Full back: P/L. A. A 
Smailes (R.A.F.); Threequarters: Sgt. D. M. Scott* 
a (Army), Off.Cdt. A. B. Edwards (Army), Pte. J. i 
(Army), Surg. Lt. (D) B. M 
(R.N.V.R.); Half-becks: Lt. BE. M. P. 
. B. Sindery (captain) (R.N.). 
| 


(Upper left) The “‘dollies’’ of the Loadair system described below are seen in position to receive the wheels of the aircraft. 


(Upper right) The machine 


is winched sideways until its doors are flush with the loading dock, as seen at lower left. (Lower right) Working on this plan the Loadair system makes 
possible a saving of 50 per cent in ramp handling-time. 


poses is by no means new, but although investigations o 

principle have been going on for nearly ten years it was 
only recently that the first practical application was successfully 
demonstrated. A device, known as the Loadair system, deve- 
loped by the Whiting Corporation, was placed in experimental 
operation about three months ago by the Colombian airline, 
Avianca, one of the world’s biggest freight-carriers. In its brief 
experience with the Loadair this company is said to have found 
that it can reduce ramp handling-times by about 50 per cent. 

Representatives of major airlines, aircraft manufacturers and 
airports who have visited Soledad Airport, ———— = 
the device is installed—have all, according to reports, 
impressed by its efficiency. 

Brief, the system involves the use of a number of skids ran- 
ning on rails set into the taxi-way. The pilot taxies on to these 
“dollies” as they are called, from a straight approach. When his 
wheels have rolled on to the dollies, which are only 1jin higher 
than the tarmac, they contact mechanically operated chocks, 
which index the aircraft directionally and can be elevated as soon 
as it is in position. The chocks, incidentally, are designed to 
collapse if excessive loads are induced by fast taxi-ing. 

By means of push-button control from a central panel the air- 
craft is then winched sideways to the dock, the hauling mechanism 
being simply a standard crane-hoist or railway-truck winch. 

An extensive ‘“door-location” study was necessary in order to 
solve the major problem of relating the height of the dock to that 
of various aircraft layouts, It was found, however, that in practice 
there is a remarkable pages | in the position of the main-cabin 
doors in all transport aircraft. Compensation systems have, 
nevertheless, been incorporated in the Loadair to take care of yer | 
variations which may be a as far as door and ai 
nosewheel locations are conce 

Among the more obvious on & of the system are the oppor- 


Te idea of winching aircraft up to a dock for loading | ot 
this 


tunity to protect passengers and cargo from the weather by 
roofed $ leading right up to the aircraft entrance door, the 
elimination of mobile ramp-equipment and the substitution of 
fixed facilities for refuelling and servicing the aircraft. Some 
other advantages, which may not be so readily apparent, are 
reflected in such items as cost-savings from reduced paving-area 
requirements—for the Loadair can park three aircraft where only 
two can be accommodated with conventional methods. It has 
been estimated also, that from the airline viewpoint considerable 
savings may be achieved through faster and more efficient loading 
and servicing of machines. In addition, there is less risk of air- 
craft (particularly the jet-powered variety) being damaged through 
having to manoeuvre in confined spaces. 


M.C.A. NEWS-HANDLING 
FixAcTLy five years ago the Ministry of Civil Aviation Infor- 
mation Division was set up under the leadership of Mr. 
Vincent Alford, M.A. (previously with the B.B.C. Educational 
Unit). Having served its purpose admirably during the difficult 
t-war development period, the ent starts the New 
ear with a much- ape Be staff. The ision to cut back in this 
manner was made by Lord Ogmore before the change of Govern- 
ment and, while it may be regretted in some places, the over- 
riding need to make economies in the Ministry provides the main 
justification. It is also true that the need for a staff of information 
feeling their way, when much new legislation was being put into 
force for the first time, and when new civil aircraft were being 
purchased abroad. 
In the new streamlined organization Mr. Alford, chief informa- 
tion is one officer at London headquarters, 
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CORRESPONDENCE 


Those Phonetics 

| B THINK your correspondent “Flip” (Flight, December 21st), 
“Phrenetic Phonetics,” produced a very good ode to Able 

Baker Charlie, but 1 would point out a slight error in Verse 6, 

in order that “Flip” may “Roger” if he wishes. 

The new phonetics are intended to replace the old Able Baker 
Charlie and to be used for proper names, Service abbreviations, 
and words of which spelling is doubtful. "In fact, it is a “word- 
Flip” the following sligh 

ore suggest t 
alteration to his Verse 6 
Maybe I'll never sing again 
Or croon a vo-de-do, 
Except for Roger occasionally 
But lots of Papa Quebec Romeo. 
Prestwick, Ayrshire. H. 


(A letter addvessed to “Flight's” Gemini, G-APLT) 

Golf Alfa Foxtrot Lima beg »—Reading through the 

new phonetic Alpha Bravo Coca, I find it difficult to believe 
that I am not having my Lima Echo Golf pulled. Frankly, I think 
this is the very Echo Nectar Delta. 

Trying to take the thing seriously, however, I cannot help 
wondering whether it was just dimness that led to the selection of 
“Hotel” fe for “H”’ in an international code. Surely only about two 
nations soun i the “h”’ in hotel, and the people of those two are 
not very sure about it. 

It is to be hoped that a guide to pronunciation will be provided, 
for I am sure I don’t know whether to say “Extrah” or “Extray” 
for “*X.”’ Again, do “K” and “L” stand for Keelo and Leemah 

«or Killo and Lymer? Even “P” can stand for Papah or Pappa. 
(What's the betting it will finish up as Pop?) And what is 
Coca anyway? 

Rs, he should to take his place in this 
Metro InpiA TANGO HOTEL. 


is guidance on the pronunciation of some of the words. 
Kilo is Kee-lo, Metro can be called May-tro if desired, the syl- 
lables of Papa have equal emphasis, Quebec is Kibbeck, Sierra is 
See-erra, and Union can be Oonion. Coca, says our dictionary, 
is a South American plant “the dried leaves of which are used as 
a powe-ful nerve stimulant, and yield cocaine’; this seems 
appropriate.—Ep.] 


Other Side of the A.T.C. Picture 


T® note concerning the A.T.C., by “‘Aristarch,” in your issue 
of December 14th, makes it appear that there exists in the 
movement a certain amount of dissatisfaction. To a certain degree 
this is true, especially regarding the shortage of certain types of 
equipment—for example, radio; but at the same time it must be 
remembered that dissatisfaction is in no way caused by the R.A.F. 
and that all the hard work and services tendered by them solely 
for our benefit and interest are appreciated. 

Of these services, flying and the annual camp are, perhaps, the 
most eagerly and enthusiastically awaited by squadron which 
I attend, and I would like to take the opportunity to express our 
thanks to all the officers and other ranks who, each week-end, 
voluntarily give up their time in all kinds of weather to enable 
cadets to obtain flying experience. 

In conclusion, it must not be thought, as “Aristarch’’ imagines, 
that A.T.C. squadron headquarters aré the scene of constant 

grousing—we are only too grateful to those people, both inside 
the the RAF. and out, who spend so much time in attempting to 
satisfy our requirements. 


Id 5. Bowen, 
Sgt., 370 Firth Park (Sheffield) Squadron, A.T.C. 


| your issue of December 14th, “Aristarch’’ pleads plaintively 
rh more radio equipment for A.T.C. squadrons, and suggests 
lack of it and of imagination at “policy levels, 
onal. in the A.T.C. is waning. 
I would suggest that any waning interest results from a lack 
of imagination, drive and leadership at “squadron level,” parti- 
cularly in implementing the new training syllabus in an attractive 


ay re in my opinion, be a great mistake if the Air Ministry 


, must in all cases accompany letters. 


spoon-fed A.T.C. squadron commanders with all the bits and 

pieces required for training; rather, the initiative of the A.T.C. 

should be stimulated by the necessity to “acquire” what they want 

various sources. “On the air” radio transmitting may have 

a certain — value, but the tige and strength of the 

ar better be furthered by building up a healthy respect 

for the squadrons by results, and this can only be done by setting 

a high standard of entry, discipline, attendance and turn-out, 

and by taking part in every activity, aeronautical or athletic, that 
presents itself. 

By such means, in twelve months it has been possible to raise 
the strength of this squadron by 50 x0 per cent, and at the same time 
to win the Squadron Efficiency wy Be. Little radio instruction 
has been possible during this peri lack of instructors, 
but we have more than compensated fo oe this deficiency by pro- 
moting airmindedness in general, through the display of posters, 
air diagrams and demonstration equipment, most of which has 
been “acquired,” and through which we have produced a high 
number of “regulars” for the Royal Air Force. 

us, + we have “pressed on regardless.” 
Ride TO R. B. Stratton, F/L., R.A.F.V.R. 
O.C. No. 1024 (East Wight) Sqn., A.T.C. 


Vintage Aircraft—Help Wanted 
S the owner of a vintage aircraft, a D.H.s3 or Humming 
Bird, | am wondering if any of your readers can advise me 
as regards obtaining spares. There were four of these aircraft in 
existence at the inning of the war, and one of them crashed at 
Boston in 1940. I believe mine is now the only one left, and 
I would like to get it serviceable again. It was flying up to 1939 
and was then stored during the war years, when certain control 
surfaces, etc., were stolen. 

I have overhauled the airframe and engine, and the mainplanes 
are now ready for re-covering. The overhaul up to now has 
included building a new centre-section, windscreen and instrument 
panel, and fitting instruments. I have also renewed the wing 
main-ribs and nose-ribs. 

The parts I have been unable to obtain are the vee-struts for 
the mainplanes, a fin and rudder, and tailplane and elevators, also 
an airscrew suitable for an A.B.C. Scorpion engine. The port 
aileron is also missing, but a starboard aileron would help a lot, 
as the ribs would come in handy for building one up. De Havil- 
lands cannot help me, due to the rearmament programme. 

Any structural details of the missing parts, such as ribs and 
spar sizes, would also be of great assistance. I am an ex-airframe 


Sandwich, Kent. J. Brown. 

[The D.H.53 was a low-wing single-seater; several were built 
round about 1925. Perhaps members of the recently formed 
Vintage Aeroplane Club would be able to dey this enthusiast, 
whose address is: Coldred Cottage, Lower Street, Eastry, nr. 


FORTHCOMING EVENTS 


Jan. 11. A. and AE.E., Boscombe Down: Contractors’ Dinner. 

Jan. 18. Hel Association: “A Patents,” by 
Lt. Cdr. P. G. Satow, D.S.C., 

Jan. 18. Insticute of Navigation Errors,” by WIC. 
E. W. Anderson, O.8.E., D.F.C., A.F.C. 

Jan. 19. Aircraft Recognition Society: Hurricane Trophy Competition. 

Jan. 19-20. Vintage Aeropians Club: Rally. 

jan 26- institute of the Aeronautical Sciences: 20th Annual 

ob. New York. 


Jan. 29. Saciety of inserument Technology: “Mechanical Conviderati 
in the Design of Servo Systems,”” by Prof. A. Tustin. 

Feb. 11. Insticute of Transport: Lecture, “The 
Flying-boat and its place in Air Chief 
Sir Frederick Bowhill, K.C.8., C.M.G., 


Fed. 15. Instieuce Navigation: “‘Navigation Aids for Military Air- 
craft,”” by S/L. Bower. 

Feb. 20. British leccieution of Radio Engineers: “Search Radar for 
_, Aircraft, * by P. L Strid de. 

Feb. 22. Power Plants,” by A. 

Feb. 23. 


Graham Forsyth, RAeS. 
. Society of Licensed Aircraft Engineers or Lecture: ‘Some 
of the Responsibilities and Problems of an Airworthiness 
by R. E. Hardingham, OBE, F.AAeS., 
Mar. 21. Helicopter Association: “Recent Helicopter Research invest- 
gations,”’ by W. Stewart, B.Sc. 
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The Industry 


Hawker Siddeley Results 


Teme results of the Hawker Siddeley for the year 
ended July 31st, announced shortly before Christmas 
holiday, showed that the previous year’s downward trend in 
had been reversed. It is stated that the improvement is due to 
expansion in turnover, both in quantity and value. 

Jet profits of the Group, subject to taxation, were {5,224,595 
as inst {3,927,970 for the previous year. 

accounts disclose that considerable sums have been set 

aside to various reserves. Commenting on this, the Group says 
that its Board feels that “full recognition should be given to the 
fact that present-day trading is considerably influenced by infla- 
uon and high taxation. Traditional methods of computing profits 
take account of historical costs only, whereas industry is faced 
with the economic reality of having to replace assets, consumed in 
earning profits, at progressively increasing prices. It is the 
Board's belief that the existing taxation code makes inadequate 
allowances for depreciation and replacement of capital assets and 
insufficient margin is left for replacement and, indeed, expansion 
of trading stocks. Reserves have been increased with these fac- 
tors in mind, so that the Group may insure itself against future 


inflationary tendencies. 


APPOINTED TO HAWKER BOARD: Mr. J. T. 
Lidbury, who has been appointed a director 
of Hawker Aircraft, Ltd., and of Hawker 
Aircraft (Blackpool), Ltd. He has been secre- 
tary of the former company since 1948 (he 
joined it in 1940) and of the latter since its 
formation earlier this year. The Blackpool 
branch of the organization will operate at 
Squires Gote and use the airfield there. 


Industrial Lighting Plant 


ROM the firm of A. C. Morrison (Engineers), Ltd., Rectory 

Place, Loughborough, come details of an addition to their 
range of industrial and domestic electric power and lighting plants. 
It is a 2.5 kW unit powered by an air-cooled Petter diesel engine 
developing 4.§ b.h.p. at 1,500 f.p.m. 

There are four alternative control systems, the most 
being a fully automatic t which offers facilities equivalent to 
those of mains supply in het the generating plant begins opera- 
tion when any light or © switch is depressed, and ceases to 
function when the last lamp or other electrical appliance on the 
premises is switched off. The alternatives are: remote control 
situated at any convenient location, press button on the control 
panel, and hand starting of the plant. 

The current is supplied at standard mains A.C. voltage so that 
premises already electrically wired for mains supply will find such 
wiring suitable for the Morrison set. 


Alvis Achievement 


N a statement circulated to stockholders in connection with the 
annual general meeting of Alvis, Ltd., held in Coventry on 
December toth, Mr. J. J. Parkes (chairman and managing 
director) said that the Leonides engine had continued to strengthen 
its unique position as the only modern 333 = type which had 
gone into production since the war ended. It was particularly 
ratifying to mention that it formed the power unit of the Percival 
me single-engined basic trainer which had been selected for 
re-equipment of the Royal Air Force. In addition, that Service 
had now decided to adopt a modified version of the Percival 
Prince, as a twin-engined type for various duties, in which réle 
it would be known as the Pembroke. 
These installations were additional to those previously an- 
nounced, which included the Percival Sea Prince, the Prestwick 
Pioneer, and three types of helicopter. 


Leonides engines were now operating in Great Britain and © 


Bu , North and South America, Africa, the Middle East, the 
Far East, and Australia. 

The company's efforts to establish a position in the aircraft- 
engine industry, said Mr. Parkes, had been long and arduous, 
but he thought it could be said that a useful portion of the available 
business had now been secured. 

At the meeting, accounts providing for the payment of an 
Ordinary dividend of 6 per cent less tax, were adopted. 


MR. ROBERT BLACKBURN, chairman of Blackburn and General Aircraft, 
recently presented mementoes—ciocks or silver cigarette-cases—to 
41 members of the staff who had attained 21 years’ service (there are 
now 257 such employees). Among recipients on this occasion were 
Mr. W. A. Hargreaves, works director; Mr. C. P. Truyens, “ 
superintendent; Mr. J. T. Ormerod, jig-and-tool designer; Miss A. E. 
Wood, pocking department; and—seen above—Mr. C. E. Tiplady, 
experimental rtment. Incidentally, this was the 21st anniversary 
of the presentation of a memento to Mr. Blackburn himself, for it is 
now 42 years since he flew his first aircraft. 


New Dowty Components 


A’ the fifteenth annual general meeting of Dowty Equipment, 
Ltd., held at Cheltenham on December 18th, shareholders 
learned from the statement of the chairman (Mr. G. H. Dowty, 
F.R.Ae.S.) that profits had reached a record level, largely due to 
the contributions of the associated companies. 

Over 13 cent of the sales of the parent y were to 
countries a ; and well over a quarter of these to North 
America. New components were in production. The “‘Vardel’’ 
variable-delivery pump would replace the well known “Live 
Line” pump, and the “Hydel” lightweight solenoid control valve 
was scheduled for use on a large variety of aircraft t \ 

Extracts from Mr. Dowty’s statement read :— “Turbo Fuel 
Systems, Ltd.—This year has seen a marked growth in our 
business of fuel pump and burner systems for gas turbines. Our 
fuel supply equipment is now standard on several engines, both 
in this country and abroad. 

“Dowty Equipment of Canada, Ltd.—During the year I 
visited our Canadian Plant and was impressed with its ageoteg 
In addition to its regular production, the company has built up a 
large repair organization for the overhaul of landing-gear, hy- 
draulic equipment, and Dunlop wheels and brakes. 

“Coventry Precision Ltd., was purchesed in May of this year 
and its aircraft activity will be mainly the manufacture of 
pumps and fuel systems. 

“New Mendip Engineering Co., Ltd.—Our Wiltshire works 
has increased its capacity by the addition of further plant. 

“Dowty Auto Units, Ltd.—During the last 12 months orders 
for mining and industrial hydraulic equipment have substantially 
increased, 

“Dowty Seals, Ltd., has a record order book; the number of 
customers has greatly increased.”” 


GOING AND COMING : Mr. George H. Miles, M.S.A.E. (left), who hes 
been chief designer at the Airspeed works at Christchurch since 1949, 
has now left there to renew his business association with his brother, 
Mr, F. G, Miles. He is succeeded by Mr. W. A. Tamblin, A.F.R.Ae.S., 
A.M.1.N.A. (right), one of the most senior of the D.H. designers from 
Hatfield, who will henceforth be in charge of the Airspeed Division's 
design and experimental departments. Mr. Tamblin, who has been with 
de Haviilands since 1935, has had a major share in Comet design. 
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CELLO 


FINISHES 


There are plenty of aircraft finishes, but the flying need for a fine finish with protection, durability and 
dependability in particular, points conclusively to Cellon. 

Since 1911, Cellon have been producing aircraft finishes of the very highest grade, keeping abreast— 
and frequently ahead—of technical developments within the aircraft industry. For over forty years, 
the advice of Cellon has been sought regarding a multitude of problems relating to aircraft finishing. 
The fact that Cellon produce to approved specifications a complete range of protective finishes for 
all civil and military aircraft is the finest tribute to the success of their activities. 

The Cellon research laboratories are constantly devising new materials to match new developments in the 
field of aeronautics. The result is that today, everyone points to Cellon for their aircraft requirements. 


CELLON LIMITED KINGSTON-ON-THAMES SURREY. Phone: Kingston 1234 (7 lines) Grams: AJAWB, Phone, Kingston-on-Thames 
Also manufactured in AUSTRALIA CANADA FRANCE HOLLAND NORWAY 


| 
4 January 1952 
Everything point CELLON finish | 
Everything points to a inish 

A 

| 


4 JANUARY 1952 


When emergencies arise... when plans are suddenly 
altered... direct two-way contact with your drivers 
will quickly save delay and confusion. You can be in 
immediate touch with your local transport with a G.E.C. 
VALF. Radio Telephone — utterly reliable and as simple 
to use as a telephone, Here is a new power at your 
elbow : another scientific aid towards maximum efficiency. 
The G.E.C. V.HLF. Advisory Service will be pleased to 
show, without obligation, how such a system could be 
economically installed to help you. Why not write to us 
today? 

Radio telephone equipment backed by all the technical skill and 
resources of the G.E.C., can be a deciding factor in the efficient 
control of many airfield mobile services such as Fire Tenders, 
Ambulances, Servicing Vehicles and Bowsers. 


ELECTRIC CO. LTO., MAGNET HOUSE, KINGSWAY, LONDON, W.C.2 


SERVICE 


DIFFERENT PATTERNS When it's a question of sending 


ENGLISH goods overseas, remembe: 
AMERICAN 


AND METRIC SIZES” 
: Fast, frequent air freight services 
; from LONDON, MANCHESTER, GLASGOW, 
and DUBLIN to all the 
principal cities of the world. 


Ask your Freight Agent for all 
particulars of these services, or contact 
kim Royal Dutch Airlines (Freight 
Division), 21 Jockey’s Fields, Holborn, 
w.c.1 (Tel: sto 3488) and at 
Birmingham, Manchester, 

Glasgow and Dublin. 
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ft and 
AIRCRAFT ENGINEER 


PRESS DAY—Clocsified advertisement “copy” 
should reach Head Office by FIRST POST 
THURSDAY for publication in the following 
week's issue subject to spece being oveilable. 


FLIGHT 


CLASSIFIED ADVERTISEMENTS 


4/- per tine, minimam &/-, 


verage line contains 6-7 words. Special rates for Auctions, 


Advertisement Rates. 
Contracts, Patents, Legal and Notices, Public Announcements, Tenders 5/- per line, minimum 


Each paragraph is charged separa! hame and 
don, 


repaid ant should he FL IGHT Classified Advertiement Dept., Dorset House, 
8.E.1 


address must be counted. All advertisements must be strictly 


Samford Street, 


Postal Orders and cheques sent in payment for advertisements should be made payable to Iliffe & Sons, Ltd. 


aml cromed & Oo. 


Trade who use these columns regularly are allowed a discount of 5% for 13, 10% for 26 and 15% for 
52 consecutive insertion orders. Full particulars will be sent on application. 


Bes Numbers. For the convenience of private advertisers Box Number facilities are available at an additional 


charge for 2 words plus 1/- extra to defray the cost of registration and postage, which must be added to the 
advertisement charge. Replies should be addressed to “Box 0000, e/o Plight,” Dorset House, Stamford Street, 


London, §.E.1 


retain the right to refuse or withdraw advertisements at their discretion and do not accept apaty 


The Publishers 
for delay in publication ar for clerical or printer's errors although every care is taken to avoid mistakes. 


AIRCRAFT FOR SALE 


8. BHACKLETON, td.. 175. Piccadilly, London 
Europe's bierest aeroplane dealers. are pro 
te announce that we sold 32 absolutely different types of 
sereeess last year. They varied in size from the listie 
© Tipsy to the majestic ® passenger Short Solent 
Flying “Boat They went to places as far apart as Finland 
M. ascar and Fiji, Sahrein and the 
ts 8. Ai. Kong and New Zealand 
Tre FO types of aircraft sold in ‘951 is qvitea 
a ee we have sold 119 types since we started 
ness years aco we sel] a secondhand Braba- 
on it it will make 12 & 
are the 32 types in 1961! 
DE HAVILLAND 
Tiger Moth. 
Dragon. 
xpress Airliner. 
Hornet Moth 


Warner Scarab). 


z 
a 


have plenty more where the above came from! 


8. 175, Piceadiliy, London. 
Wi : Regent 2448/9. Overseas Cables: ‘Shack 
bud, 


TELDS offer: 
Comprehensive Aircraft Service 
NGINES 


We offer fully overhauled Pratt and Whitney series 1®%0- 
92 engines at hours—test time only. Fully 
and released to A.R.B. 


90D, 90C and 
requirements, en 
enclosed in cocoon plastic coat overseas. 
We aiso have in stock Cheetah IX, X and 'V, and Queen II 
engines. 
ARES 
We have of engire 


considerable stocks and airframe 
1 types available for immediate re-sale at 
competitive prices. AND 
mpetent staff to assist you in the location of spares 
aa are tn short supply. 
IRCRAFT 


We can offer agg types in current use—let us know 
your 
AIRCRAFT SERVICES. Ltd.. Croydon Airvort, 
Tel.: CROydon 777. Cables: “Fieldair.” 


G. MILES, Ltd.. Swish 90 of the compnny’s eve 
Gemini. Constructed for the 

Gemini ever. tails request. - 
Redhill Aerodrome. Tel N Nutfleld Ridge 2322. (0580 


clined 


in DRIVING GLOVES, 28/ Brand new 
ACKE £6'15/-. 
Reversed C 


ically heated INNER 
0,6. Ex-Naval Woollen UNDER mage 
OVERAL 


lined, 57/6 
© FLYING CLUBS. TRADE SUPPL IED. 
3d. IN STAMPS FOR 

CATALOGUE. 


ILLUSTRATED 


D. LEWIS LTD. 


(DEPT. F) 


Leather Clothing Manufacturers for Home or Export 
124 GT. PORTLAND &ST., LONDON 


Trade Invited. 
Tel.: Museum 4314, Grams: Aviakit, Wesdo, London 


Vickers Oleo Leg Pumps 
Price £25 each 
High Pressure Intensifiers 


giving 1,200 lbs. P.S.I. from 
120 lbs. P.S.I. Air Line 


Price £35 each 
Staxavia 


CAMBERLEY, SURREY 
Tel.: Camberley 1600 


AIRCRAFT SPRING WASHERS 


CROSS MFG. (1938) LTD., 
COMBE DOWN, BATH 


AIRCRAFT FOR SALE 
Amrost 


OFFER 
£1,350: Raptde. low engine and ai-frame 
hours with 12 months C « 
to offer: similar machine. without C. of A 
Tiger Moth with 12 months C. of A 
£335: Choice of several Proctor atroraft 
ENDAIR 


CROYDON AIRPORT, CROYDON 5777. 


R. 


Dims. Ltd. 


O many of us start a New Year with resolutions, 
good, some bad. There is. hewever. one ‘rood 
resolution whioh aviators everywhere should make 

having made. kee ve now to send us a letter ore 
card with your name and ge asking for our alroraft 


sales list and estimates of sh ‘opine costs @ we are 
certain you will quickly decide to become yet 
broud owner of an aeroplane, by, of course. Dundas. 


Lté., 2, Bury Street, London, 8.W.1 


we 246. Cables: “Dundasaero, Piocy, London.” 
AIRPORT. Cro. 0408. 


(0868 
stalled Odors nearest to £),000.—Box 


AIRCRAFT WANTED 


preferably with long-range 
buy immediately second-hand aircraft: Taylor- 
craft. Austers [V and V. Fairchilds, 


crafts, Loo Eneode and Dakotas.—-Pull particulars to ‘Box 
8. SHACKLETON., Led., Burope’s biggest 
are always looking for good aircraft to 
su poly to « — all over the world, and would welcome 
3 of any type of aircraft. either for direct purchase. 
cart or sale on commission. 
S. BHACKLETON,. Ltd., 175, Piccadilly. Lane 
Tel.: Regent 24469. 
AIRCRAFT ACCESSORIES AND ENGINES 
ENDAIR, Croydon Airport, offer: 
PRATT & WHITNEY 1830/92. nil hours. 
QUEEN II, nil hours. 
£95 LYCOMING, 190 h.p., nil hours. 
HOICE of many other engines, 


ROCTOR V 
Apply Bo: 


BLACKBUSHE AIRPORT Croydon Airport, Croydon S777, 


‘© Cirrus Major Fairy Reid metal atrscrews for sale 

ese airscrews ae suitable for fitting to Aerovan, 

are littie used. and in good condition.—For full ou. 
lars apply: Derby ‘Aviation, Lt4., Derby Airport, Burnas- 


procurement specialists for all 


. ox 
W.l. Tel.: Vi ctoria 02048. 


AIRCRAFT SERVICING 
G. MILES, Ltd Aerodrome, Surrey. Tel.: 


minor modifications @ spect 
PPROVED instrument toot &. specialists in race 
‘ations. 
ILES, Ltd.. Redhill Aerodrome, Surrey. 
+ Nutfield Ridge 2200. 691 


A. R. B. Approved 


WYNSTRUMENTS LID. 


TEST 
FOR 


STAVERTON AERODROME 


GLOUCESTER 
Phones: Churchdown 3264 (3 lines) 
Grams: “Wynn, Gloucester." 


AIRCRAFT INSTRUMENTS 


OVERHAUL, 


MODIFICATION 
and 


a 
: 


a1 

| — | 

HORSEMIDE 

GAUNTLETS 

| Lined throughout 

with white lambe- 

‘ wool, 65/-. All Or 

Black Leather fully 

fe length BOOTS, 

946; Brown only. 

| Brand new rip front | 

94%. Shee 

FLYING 

White Silk 

INNER Gl 

SEND 

a 

| ¥pes sold). 

| S Vote t erseas Buyers! | 

| | 

| 

| 

At ) SALES, ; 

2 American aircraft. engines, accessories. Quotations 

furnished on all requests...Address: P.O. Box 37, Miami 

International Airport Bras Miami 48. Florida, U.S.A. 

| Street. London, 8 

a 

A and 

: 
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Canavan TOWING SERVICE 
oat 


Te OSBORNE MOTOR OD. (M. of T. 
Towing Removers 
the Country off 
reliahie service 
ance Of carevan during transit 

at Motor Co. Lt4 
uthees Hants, Tel 74218. 
ARAVAN FIRE’ 


AS. after a fireless year, two N.C.C od vane 
went up in flames on the same bight ut the poor 
owners had some they'd bought from U.K.'s 
est caravan distributer with U K largest seieotion 

gearanteed uncon ttiona'ly for a year with free van 
joaned for faulty one and all repairs free. Within twenty 

id a chaque sent to one unfortunate to buy 

Of coarse, they can keep the vans free until all insurance 
Glaime are paid. Just part of our daily service. Bo why 
é08't you bay from the firm that gives you so m .ch more 
*@ larger selection and the only unoonditional after 
sales service 


Always open 


right on Main A4. 
cutekirts Maidenhead 


Tapiow Station 4 mins 
Leaman 61.0%. Other Berkeleys 
New Glider 4berth de luxe 
Safert, £68. Towing. Hire 
Mantios Garages, L.td.. Biggleswade. Tei 
MESSAGE for bome-hunters. Ferraris of London, 
the home- maker. understands your problems. He has 
ander one roof « seoond-to-none selecticn of the most 
is full of ideas for saving money and 
has for | Ai vacant p your ideal 
Send today for 


from 
and 


taher's 
ington Street, Woolwich. Tel.: Woolwich 1086. 
FLYING OLUB, pen Aerodrome, 
instruction. Nut#leld Ridge 246-32. (0. 
Fiying Club. Croydon Airport, how operat 
ing one Tiger Moth and one ptor.--Vendair, Cro 
8 
AND ABRO Broxbourne Aero- 
oourre, gore hour, residential; trial 


trpin from. Liverpool or Green Line 
7b. vddesdon 2453. 
CONSULTANTS 


He 
DI STOCKEN. F.R.Ae.S 
Whitehall 6063 (O41: 
MOTELS AND ACCOMMODATION 
OYAL Oak Keowick on Derwer twater 
of English offers restful 


heart 
ye holiday to Air 


INSURANCE 
LA. types of airoraft insurance and 
cover..Apply to J. W. T_A 
Percy House High 
Sttenbain 4. 


AND SHIPPING 
> FARES, 143-9, Fenchurch 8t.. 
9083, Official packers 


ansion House 
to the aircraft industry 


UNIVERSITY OF GLAS 
ESEARCH IN  ERONAUTICS 


Ate ACATIONS are invited for a Research Fellowshi 
in Agronautios recently established by the Englis 
Bieotric Co. tn the University of Glasgow Fellowship 
is intended provide for a grad vate in engineering or 
plied solence, preferably about MM te years of age, 
who has had some expertence tn aircraft engineering prac 
tive, the opportunity to spend a year in advanced study 
and research in aeronautics, The Fellow will work under 
the direction of Professor W. J. Du R.8.. of the 
Department of Aeronautics and the Mechanics of Fluid 
Fiow, The value of the Fellowship will be 8500 per annum 
Tenure will begin either on Apri!) lst, 1952. or on Septem 
ber tet, 1942. as may be more convenient to the successful 
candidate. Applications (3 copies), with a statement of 
experience and the names of three referees, to sent to 


R, 


Secretary of University Court 


TIME RECORDERS 
resergere sur vice rental, Tel.: Hop. 
Recorder 8 and Maintenance Co.. i 
Roroug h High Street, 


(7468 


TUITION 
MUNICIPAL FLYING SCHOOL. 


OUTUEND-ON-SBA. Basex. Tel. : Rochford 56904. Private 

end commercial licences from 63 

from per hour on Auster aircraft 

factiities, Aircraft Atted with radio. 

— Write for full 

Le te Ay for instructors’ fic 
fiying to 63 an hour: night fyi 

residence 4+ ens. weekly Approved private 

Hoence course — Wiltshire School of Flying 

Aerodrome, Andover, Hants 


FLIGHT 


TUITION 
COLLEGE oF AND 
LOGY 
KENSINGTON, LONDON, 8.W.7. 
TMENT 


A COURSE. OF GHT 
B. K. JOHNSON, D.LO., 
oo 


will be give 
sand Thursdays st pm, commencing 
m Tuesday, January 15th, 1952. 
E lect h will be necompanied by 
domonstratic yaa. will includs modern advanced me' 
ods in micros They will be suitable for those 
ane the microscope in technival practice 
= LIC AT aN for admission should be 
ietrar of the Imperial College 
Road W.7, The fee is £2 28. for the Lectures. 
the College and Inter-Collegiate stadents will be ad- 
mitted free (on production of an Inter-Collegiate tic {86 


A.R.B.Certs., A.M.1 Mech.E., 
navigation, mechanical 


e 
handbook free.-B. L 708), “Stratford Place, 
London, W.1. (0707 


tails 


THE 


DE HAVILLAND 


ENGINE COMPANY LIMITED 


have vacancies in their 


DESIGN OFFICE at STAG LANE 
for 


SENIOR DESIGNERS 
& DRAUGHTSMEN 


for work on Gas Turbine 
development and other 
projects 


GOOD SALARIES & PROSPECTS 
for suitable applicants 


SUPERANNUATION SCHEME 


Apply giving details of previous 
experience and salary 
to 
THE PERSONNEL OFFICER 


STAG LANE, EDGWARE 
MIDDLESEX 


R.A.F. OFFICERS 
UNIFORMS 
NEW AND RECONDITIONED 
LARGE SELECTION IN STOCK 


FISHERS, 86/88 WELLINGTON ST., 
WOOLWICH, S.E.18 ‘PHONE: 1055 


The . 
British Air Line Pilots’ Association 
9-10 MARBLE ARCH, W.1 
Tel.: AMBassador | 357 


Membership open to ali Commercial and 

Service pilots. For full details as to the 

objects oni particulars of Membership 
please write to Secretary. 


industrial organization.- 


Criswic 
sash thampton. Flight navigal course 
for six months tuition: pilot licences, rt to £13/10/- for 
six months’ tuition; Link instruction: approach sys- 
lor ten hours; postal 
oo. Tel Heath 2161. 

LEGER OF AERONAU AND 
ENGINEERING Chelsea Redhill Aerodrome. 
Dipioma courses in engineer! bine full 
dey workshop and technical training with coaching for 
R.Ae.8. Associate Parts | and 
aire raft engineers, licenves for execu- 

tive positions. fron Secre 

Sydney Strevt, Chelsea, Tel.: 0021. 


SITUATIONS VACANT 
18 MAJESTY'S COLONIAL SERVICE 


PPLICATIONS are invited for the follow’ 
Air traffic control officers. East Africa 
Vacancies exist for air traffic control officers, Grade I. 
Candidates (preferably between 2 q ears of age) 
should have aircrew and air traffic control experience and 
sed a recognised air traffic control course. Duties 
will include air traffic control watchkeeping and aircrew 
briefing. The posts are on contract for four years in the 
Svs instance with salary in the scale 8610 by £20 to 6680 
¥ £25 to &840 by £30 to £900, according to war service and 
Ad experience. plus a gratuity of 13) per cent. of 
total salary received oes ir of contract yable 
on expiry of contract. A variable cost-of-living allowance 
is also paid. Outfit allowance is ree return passages 
are provided for officer and wife. and up to the cost of oue 
adult return e for bis children. Permission must 
be obtained for wife and children to travel. Quarters are 
eaves. when available, at a rent of 10 cent. of salary. 
(fcers must contribute to Widows and Orphans Pension 
Scheme. Income tax is matey at local rates which are 
much lower than tn the United Kingdom. Intending can- 
didates should apply in writing to the Director of Recruit- 
ings, Great Smith Ser S.W.1, giving brief details of 
their age qualifications. ‘and experience. They should 
mention this paper te the reference number 


DE Amarr 


HAVE VACANCES FOR 
ESIGN AND JTNTERMEDIATE 


PB4UGHTSMEN, 
THEIR HATPIELD AND'LONDON (REGRNY STREET) 
OF 
Applications, stating age. experience and salary required 
DRAUGHTSM. 


HATFIELD, HERTS. 


TRAINID 
ON AFT ‘ALSO 
EN OR RIENCE OF 
AIRC FT WORK. APPLICATIONS, Givin 
OF AGE TRAINING. EXPERIE 

THE PERSONNEL SUPERINTEND DENTS 


ADIO-AJAVIGATORS. 
IANADIAN pacic A® INES 


is accepting from radio-navigators 
to be eS ns-Pact servi: and based in 
Vancouver, B.C. licants must Canedian 
tor's Licence to ICAO s ‘ds, an 
Certificate Proficiency in Radic lass or equiva- 

Mus' Bri subject. Give particulars. 

ton, Sxperi 
evailable, to jan "Vancouver AMF 


VACANCY FOR KEEN YOUNG MAN. WITH 
KNOWLEDGE OF INTERNAL COMBUSTION & ENGINES, 
AS ILLUSTRATOR FOR SPARB PAR MEDULE 
COMP iLING TECHNICAL MANUA 
ABLE REA AD 


GOOD OPPORTU L 
EN, WELFARE, ETC.—WR 
SUPERINTEN DENT. BLACKBUR: 


AIRCRAFT, LIMITED, BROUGH, BE. YORKS. 


ANDLEY PAGE, Ltd., have vacancies for:— 


SRODTMAMICEETS of degree standard or with H.N.C. 
aero subjects. Previous qupertense ferred. 
IND tunnel! technicians of itandard or with 
H.N.C. in aero subjects. experience pre- 
AN of degree s' Rontere or with H.N.C, in aero 
jects. Previous experience erred. 
BIGHT control engineers wit! qualifica- 
Previous experienc 
GENIOR design and intermediate dra 
ably with experience, for 
Radlett offices nsideration will be fiven to 
with experience in structural or 
eering. Possessio! HLN.C, (Mech. or Elect. 


adva: 
MEN with previous experience of full scale layout 
work or similar workshop ice. 
ECHNICAL authors, preferall y with saya in the 
manuals, pilots’ notes, 


ws 
engineer to uster and 
i IA 
and plan Box 


j 
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AIRCRAFT SERVICING TUITION 
B Qrome of A. overhauls, modi! aero eng., covering A.F R.AeS.. M.C.A exams., eto. 
oon veraons We are the only postal training by an 
RPAIRG and ©. of A. overhaul for all of air to B.M Institutes, 
oreft. Brookinads Aviation, Ltd... - ve Park Road Lon: 
GARAVANS RES : 
paravan 
and 
neur 
urn of 4 
Road 
too. Write for nearty | free advice articles and 
brochures to Taplow please! A. 8. Jenkinson, Lt4., Lon- 3 
Gon Branch (equal seiection—-in fact, even better), 
Oxford Street ‘corner Rathbone Place), ‘Phone 
har 8608 Open Ull 6 pm ven days k 
: : 
: 
cur free copy of lates strated brochure t 
+ Broadway Road, London, N.W.2. Giad- 
stone 224. Open daily 6.30-46 p.m.; Sundays 11-4 p.m. (0207 C L ) 
CLOTHING 
RAF, 204, uniforms purchased: large : 
+ selection of R.AF kit for sale, new and 
: 
4 
BLACKBURN AND GENERAL AIRCRAFT LIMITED. 
HAVE VACANCIES FOR SENIOR AND INTERMEDIATE 
DRAUGHTSMEN AND STRESSMEN. WITH GOOD EN- 
ohare 
A personal accident ( 
‘ sore. J. Moffat 
and Stenham N17 
and 
(0012 
ie 
1 ONCERN. CAN- 
) THE PERSONNEL 
N AND GENERAL 
(7381 
} 
technical specifications, et Pies 
T= HNICAL illustrators with yus experience in 
aircraft work.—Write, stating qualifications and “i 
details of experience, to: Staff Officer, Handley Page, Ltd.. 
| 
I 


practical experience’ with some know! edge of super- 

sonics 

2 Draug m and senior draughtsmen with Higher 
. Natidnal Cer Gert ficate and experience on aircraft or light 
y particulars of experience, age ane 

mic qualifications, to the Personne 

Bristol ane Co., Ltd. (Aircraft Division) Piston 


Bri. 74 
ICENSED. radio engineer and radio mechanics at our 
base at Stansted Airport. Besex...Apply by letter or 


te neer. Aviation Traders 
Ltd., Southend Airport. Essex. Rochford 56491. (0860 


1 
Airport, Beds.. stating age 
requir (0683 


and salary 
PPL ICATIONS are invited from ¢esign draughtamen 


and 
bined design and work on both 


rect, bine aero eng 
A Sho state full parti wularg of expert- 
ence and qualifications, and «i 
The Personnel Manager. The de Havilland Engine Co. 
Lt4., Stonegrove. Edgware, Middx (0575 
‘OUNG development engineer required for new an 
interesting project. Sound knowledge of dynamics 
and mechanical design essential, experience of shox 
absorption would be an advantage.—B. Dixon-Bate ies 
ler. {7 
IRCRAFT fitter assemblers Good work by de Havilland 
Co.. Hatfleid conditions. 
equipment, superannuation scheme. opportunities 
for advancement.—Apply ! n or by etter to 
nei or telephone 
CHNICLAN for performance for 
analysis of aircraft fuel requirements. Higher National 
schnical experience desirable Apply, 
full details. ls, Personne! Manager, ight 
near Blan ford. Dorset (7443 
‘Aine AFT design draughtsmen, excellent opportunities 
exist for men with real designi ability. Please 
apply, statin; age, qualifications and u experience. to 
nel Su; Hawker Airoraft, Ltd., 
FP RCHNICAL a authors and requir 
ure desirable.— Applications 
to 


writing stating experience and required 


experience of ai nteol 
assista: ary. pleasant working conditions and 
of improvement 66 


ESIGNER draughtsmen required for interesting work 
on gas turbine aero engine test equipment. The work 
the design and detail of 


id to procedure to component testing and 
ALAM in excess of £550 per annum will be considered 
for applicants capable of ber on own initiative. 
Expenses a interview. - ly to Reference DDI, 
Personnel Manager iddeley Motors. 
oven 
OLLS-ROYCE (Motor My Division) have tm tate 


S OR and} — ior weight ¢ neers required. 
ing work on new . positions offered 
applicants. Apply 

jualifications required, to 
Sloster Aircraft Co., Witoombe, Glos. 

G4 LUSTER A TRORAFT ‘Co., Ltd., have vacancies for 

fully experienced ai aircraft structui and electrical 


Aircraft os 
FLYING SERVICES, argently uy required 
aircrew “York” flight navig 


officers must be in ah of ourrent li Demons. 
on by letter or Surrey 
packingham “Gate, 5.W.l. Tel 


estimator required, fully conversant 
in similar ty. cations, in ng. 
ored el 1 Manager, Percival Aircraft, Ltd.. Luton Air- 
port, Beds., stating age. experience and salary required. 
KILLED bench and detail fitters for new manufactur 
ing with — prospects. High rates of 
pay to it type of prepared to accept res: — 
sibility. Canteen “and 


ee 
Redhill Station.—_F. G. Miles, Ltd., Redhill Aerodrome. 


for ign of 

pment for Tousupent new technique for 

welding tensile stee|.—Please write, giving details of 
experience and salary eares to. , Mr. 


NE male test laboratory ‘assistant required. National 
Certificate standard and preferably 2-3 years’ ex 
and hanical tests. 


ence on design and analysis of mec Appli- 
cations, in writing, stating age, experience and salary 
required, to peanager. 


Percival Aircraft, Lt4., 


ently required b: neering 
firm of in the North West district plant 
maintenance work Applican ‘ants must have good know- 


to age and experience.Apply: Box 58Z3. (7410 
LANNING engineers required by large aircraft firm in 
the Midlands Cog 5 attractive and progressive 
program! of Le aircraft experience desir 
able, but not essential. Interviews wil) be arranged locally 
where possible.Apply. stating age, experience and 
salary Box S772. (7400 


ORMALAIR. Ltd.. have vacancies for instrument 
mechanics with 


overbaul of air condition! 


#-hour 
initial course at Yeovil.—Apply. 
Normaiair, Limited, Yeovil, Somerset. (7444 


AN ADDITION... 


to your Library of 
AEROCONTACTS PUBLICATIONS 


AND IT’S FREE TOO! 


Regular recipients of our publications will 
by now be in possession of their copy of the 
latest edition of the “Aero-Radiologue.”’ 
Those interested in aircraft radio who have 
not received the ‘logue do not know what 
they are missing immediate application 

id 


The ‘logue is a profusely illustrated 
brochure ging a complete listing of all 
British American Aeronautical instal- 
lations right from the large V.H.F. sets to 
the modest intercomm. in addition, it 
covers radar, navigational installations, test 
equipment, and through the 
range from 10A/ to 10X/ and the American 
equivalents. It is in itself a complete book 
of reference and includes a chart for con- 
verting V.H.F. crystal frequencies to result- 
ant frequencies. The technical details, 
together with physical dimensions, weights 
and coverages are given throughout the 
whole listing, and no-one in the Aircraft 
Industry should be without it. 


OVERHAUL 

The “Aero-Radiologue"’ also includes in 
its pages a reprint of our recent Overhaul 
Brochure which draws attention to the 
rowing facilities offered by our Radio 
and, this alone, is worth 

our mailing list. 


FLASH! 


Complete REBECCA Mark I 
installation available 
FULL DETAILS UPON APPLICATION 


AENOCONTACTS 
GATWICK 0 


TELEDWOME HORLEY 1910 CABLES ABROCON HORLEY 


H. M. HOBSON, invite applications ay 
the drawing office as follows designers. detail and 
modification draughtsmen. checkers. streammen, The work 


is concerned witht interesting projects connec with fuel 
metering equipment and hydraulic flyiag controis for 
obson Works. Fordhouses. Wolverhampton. [ 


Lane Atroraft tion. 


prospects (745 
XPERIENCED stressman 


writing. to Personnel Manager 
The Airport, Luton. Beds. giving details of traini 
etperience and salary required, { 


on special projects, including guided missiles. Air- 
craft stressing experience desirable. Good salaries to 
suitably qual men, together with consideration for 
houst ng ‘commodation Puli tails of experience, 
qualifieatio ms and salary required to Box S880, quoti 
reference F 

SSISTANT required in business office for 

situated in N.W. London area. Knowledge of sales 
organisation applicable to Government i and 


aero engines and Air Ministry procedure 
Accuracy at essential oof stating eXpert- 
ence and salary required, to Box N . Samson 
Clarks. Mortimer Street London. (7465, 


Ate. LICATIONS are invited by the Ministry of Supply 
for vacanc tn Officer class at the 


Atomic Energ Establishment. Harwe!) Berk 
for work in the following fields: Physics, electronics 
selentife computing (Ref. A and chemistry 


‘other than organic chemistry, chemica! engineering 
metallurgy (Ref. F T77/51/A) 
These posts offer a wide variety of experimental work in 
connection with the Goveseqmans of atomic energy 
the opportunity for a career {| nereasingly smuperenes 
of science Sandidates should possess 
Higher School Certificate or Higher National Certificate 
in a relevant sctentific subject or mathematics or equiva- 
lent qualifications, Higher qualifications will be an 
vantage. Appointments will be made according to 
qualifications. experience and age within followt 
py ranges: Experimental officer (male to 
annum. Assistant (male), 
fate age 16) to £506 per annum. Rates for women somewhat 
lower 
Application forms enpginaite from, Ministry of Labour 


and National Service, Tech Scientific Register 
(K), Almack House, 268 King Street. London, 8.W.1 
Quoting the appropriate Ref. No. (7460 


Naval, civil and helicopter airoraft ali- 


ior and junior 
streammen, for work on this interesti 
salary rsonne! Manager. Perci Alrcraft. 
Ltd., Luton Airport. Luton, Beds. (0898 
BRISTOL Co., Ltd. uire f 
aircraft work. senior and th 
or Higher National Certificates for their Filton 
and London design offices cal engineering 
dreughtamen for work at Filton oe, also required. — 
Apply in writing. giving full details of experience 
etc., to the Personne! the Bristol Aeroplane 
Co., (Atroraft Division). Filton House, Bristol (7475 
GLOSTER AIRCRAFT CO. requires senior and 
intermediate stresamen to work on designs and pro- 
jects of advanced interest. Excellent prospects ad 
vancement for sound and energetic men.—Apply. tn the 
first instance, giving full of technical 
cations, age, experience and salary utred. The 
Chief Designer. Gloster Aircraft Co., Ltd. Glos. 
ANDLEY PAGE, Ltd.. have a 
good mechan: 


ing and thermal) de-i rite ng and 
Hand of qualtfications and ex ence, to 
Handley Page, Ltd.. Claremont . London 


E@ ERIENCED aerodynamicist required. for responsible 

position in aerodynamics t. Mintmum 

requirements B.Sc. (or equivalent), several years’ experi 

ence, ability to undertake al! ormance stab- 

ility and of aerodynamic work jn 
ting, to 


erson 
Airport. Beds.. giving “details of twaini 


ex rience, and salary required 
NICAL both junior and senior. required 
mechanical enginee: ring ment for work of 
importance {n connection with development of 
0 Saree engines. Excellent prospects exist in sections 
ing with rig test of engine ——- vibration. 

wtatic structure test and r 

lifieations: degree or H.N.C Reference No 
1, Armstrong Siddeley Motors, ventry 
ANDLEY PAGE (Readhw), Ltd.. The Aerodrome, 


Office for a senior stresesman with good experience a 
degree or Higher National Certificate with endorsements 


er (0674 
ANDLEY PAGE, Ltd... have vacancies for: (a) junior 
assistants, male or female. for work in their test 
house at Cricklewood, on material and provess control: 
(>) junior and senior assistants of H.N.C. or degree stan 
dard for work ip their mechanical and structural test 
dept. at Radlett.—Write. stating age and fl! particulars 
of ations and experience, to Staff Officer 
Ltd.. Claremont Road, London, N.W.2. 

ECHNIC Al authors with experience of aircraft ser- 
vicing and maintenance are required for the prepara- 
servicing manuals. servicing 
Special consideration wil! be 


rite giving full particulars of experience, qualificati 
age. also onary required to the Labour Manager. A. 
Roe & Co Lta.. Greengate. Middleton. Manc 


mental work 
niabnem Experience tn flight test instrumentation an 
antage. Five-day week. Four weeks’ annual holiday 
ous Bank Holidays. Salary according to are and ex 
ence with A.E.8.D. rate as minimum. Possibility of 


accommodation for married man.— Application forms may 
Registrar, the 
Bucks. 


\ 
| 4 Janvany 1952 FLIGHT 23 
SITUATIONS VACANT UTUATIONS VAGART 
T= BRISTOL ABRROPLANE Co., Lté.. have vacancies 
with good prospects for advancement for — : 
3 Technicisns for work guided weapons Aero. 
4, 
air 
3 
4 4 SS 
take 
4 1G ira cha 
Applicat 
ex 
| 
cov A (t 
expe 
| 
4 
€ 
wit 
\ 
Cheltenham Road East, G ester 1438 
~ are invited from senior and intermedi- =n 
gn bat not essential Please write. stating 
design desirable but not essential Please write. stating 
age and giving details of previous experience in chrono- im a ‘ " fied 
logical order to the Personne Yficer, The de Havilland we ghte : 
= 
v. 
440 
ped 
thing 
| 
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ROLLASONS 


ENGINES LTD. 


OVERHAUL, 


SPECIALISING IN 


D.H. GIPSY 


CROYDON AIRPORT 
CRO 5151/4. Cables: ROLLAIR, CROYDON 

REPAIR & MODIFICATION 
OF THE 

AERO ENGINE RANGE 


HITUATIONS VACANT 


assistants required one senior (Degree 
one janitor National standard) 

perfor man: to 
Applicants id bave good basi 

ratios and phy including thermo 
some aerodynamics train 

Location within % miles of London 
oulare, details of training. etc. wo 
qavting reference EO 


“HNICAL 


RMSTRONG SIDDELEY MOTORS have a few vacan 
on for senior and junjor stresemen to do work on 
etrength investigations alculations on @as turbine 
engines jogree. Higher National 
equivalent essential. This is work of prime 
importance. There afe aiso « few vacancies for senior 
junior stresemen for work on the inetailation of gas 
turbines in aircraft in some detail to Reference 


matic 


wired for Air Force Technical 
achi to All the vacancy « 
Labora 
desirable 
© or 


DUCATIONAL officer r 

4 Training Centre near 

tectarer on heat engines. including gas tarbines 
office experience 


her's course ary 

Applications, with full 

to the Commandant. 

Hamble. near Southampton. 

Hante marking envelopes and letters 7463 


EST engineers for research and development work in 
connection with the following interesting work 

(a) Small high-pressure hydraulic and electro-hydraulic 
b) Mydrealic servo for aircraft and special 

Rig testing of complete aircraft hydraulic 
Applicants should be of not less than ordinary 

ational Certificate standard. Please write, giving details 
eviogs moe and salary required, to Mr 
Oriofl, Chief Designer, British Messier, Ltd., Cheiten 
ham Road East, Giouces' 


WK GLOSTER AIRCRAFT Co. uires the services of 


for individuals to vary their experience within the Acro 
dynamics De tment. Candidates with some years’ ex 
perience preferred, but applications from juniors with 
sound mathematical ability will receive full consideration. 


experience and ar 
Gloster Airoraft Co., Ltd., Hucclecote 


ROR and Co.. Lté.. invite applications for the post 
« of deputy i/o, wind tunnel in their Aircraft Research 
Division at Woodford Aerodrome, Cheshire. Applicants 
should possess good academic qualifications, with a sound 
now ledge of applied aerodynamics and should have had 
several years experience of testing and analysis of regulte 
Preference will be given to those possessing « knowledge 
of high wind vacancy is on the senior 
staff and off ood salar Applications whould be 
nade writing full details, to the Labou 
A . Greengate, Middleton, 


Glos. 


r Mana- 
Man. 
(7408 


I RITISH OVERSEAS AIRWAYS CORPORATION ur- 
gently require draughtemen at London Airport, ex 
tenced in airframe or aircraft engine design covering 
velopment, research modifications and repairs, eto. 
Applicants with experience in other forme of engineering 
may also apply, Education to Ordinary National Certifi 
rates of pay. ranging, 
Ga. per week. Proficl 
© week, acoording to 
pension, sickness and 
in writing, to Staff 

London Airport, Feltham, Middlesex (1488 


SITUATIONS VACANT 


ESEARCH department A engine manufacturers 
Home Counties regui 
National Certificate or 
ronic circuits practical familiarity with 
instruments for meseuring pressure, strain 

vibration, etc. Must have experience !n use of electronica 
on internal combustion engine development and some 
knowledge of the organisation of an experimental labora 
tory. Experience aiso desirable in some aspects of cathode 
ray osciliography indication, strain gauges 
pryrometry torsional linear, vibration picky 
Apply, stating age ouperience and salary required. to 
Personne! Manager, Box (7473 


RITIGH OVERSEAS CORPORATION have 
vacancies for engineer officers (flight engineers). 
Applicants must be between 2] and 3% years of age. of a 
high staodard of physical fitness and educated to matricu- 
lation or equivalent standard 
ground and training is essential and onl 
Maintenance rs Licence endor in categories 
nd 'C’’ (preferably on modern four-engined aircraft) 
will be considered. Successful applic 
ted for @ probationary period while 
Salary for quali men commences at 
sing to & maximum of 61.265 per annum. Es cer 
allowances on service ppl ations 
should be hief Personne! Officer, B.O 
Airways House, Great West Road, Brentford, 


oing training 
r 


INISTRY OF SUPPLY requires in London senior 
engineer to encourage the adoption of improved pro- 
processes in the id of aircraft engineering. 

Qualif ations: British. of British parentage; regular 
engineering apprenticeship and either be corporate mem- 
ber of one of the Institutions of Civil, Mechanical or 
Electrical Engineers, or have exempting qualifications: 
specialised knowledge of machining — machine 


SITUATIONS VACANT 


ERONAUTICAL and mechanical engineers are invited 
by the Ministry of Supply to apply for appointments 
in the scientific offloer niy in the Aerodynamics 
and Structures Departments of the Royal Aircraft Estab- 
lishment, South Farnborough, Hants. tes should 
ave @ ist or 2nd class honours degree in Aeronautical or 
Mechanica! Engineering, equivaieat qualification. 
For the senior grade, candidates must be at least 2% 
years of age and have had a minimum of three years post- 
graduate research experience. Salary will be assessed 
according to age, qualifications and experience within 
the ranges senior scientific officer, 8720 to 910, x sentifie 
£80 to 


Application forms obtaina! 
of Labour and National Service, Technical and en 
Register (K). Almack House, 
8q . Lendon 8.W.1, quoting 


SSISTANT technical costs officers required by Minis- 
try of Supply for London > 
of British parentage: regular engineeri 
Good experience of rate-fixing, planning an 
estimating in works manufac h 
eering products: possession of O.N 
equivalent, an advantage. Experience ot fire contro! air- 
craft, aero engines, or radio/radar production additional 
advantag: 
of prime cost manufacture of eaginverin 
Government contracts. Successful can 
to travel. (Candidates selected for interview 
may be required to carry out blue-print test of Poy 4 
to perform these duties.) Salar. 
Women slightly ower 


education, full details of quali 
held (including 


tools, jigs and tools. Applicants are speci 
to give details of the type of work on wate y they have 
been employed. Salary: within the range £1,250 to 61,460 
per annum. Not established, periodical competitions for 
evtablished pensionable posts.—Application forms from 
Ministry of Labour and National Service, Technical and 
Sctenti ister (K), Almack House, 26, 

London, 8.W.1. Quoting Ref. C57H/51A. 


Hunting Air Trave) Ltd. 
Require qualified 
PILOTS & RADIO OFFICERS 
for their Viking Fleet 


Please forward full details to:- 
OPERATIONS MANAGER 
Bovingdon Airport 
Hertfordshire 


Bovingdon 2296 Extension 14 


Service, 1-46 Tavistock Square 


interview wil) be adv’ 


SITUATIONS WANTED 
A.F. Officer, pilot. control officer, aircraft fitter, 
seeks post where and drive ed. — 
x 5848. (7452 


WANTED 
sets, 


ANTED—quantity of oxygen breathing 6 
ex-R.A.F., similar to 3 Type 6D/1333.—Box 


requil ife ype 
Please state don fo price to Lancashire Aircra: ft 
Corporation, Bovingdon Airport, =. Hemel 


from your sagen 
Store Street, London, W.C.1 


AS and Jet G. Geoffrey Smith 
MBE. Fifth edition. An up-to-date historical and 
technical Pecnate this revised edition is a complete guide 
to gas turbine power units and turbine- ok red 
New chapters deal with and pulse jets, 
propulsion, tes er units, ana aS for 
‘on net. B “ail booksellers, or the 
on net. By m sellers, or 
Pw House, Stamford St., London, 


ROBINSON CO., (GILLINGHAM) LTD., 


nical Training required 
can 


Chiswick, LON 
FREE BROCHURE. 


Mech. Eng 


AMICE. 
Mech. Eng., 


in modern ind 
offer you such a practical background of industrial experience. 


POST THIS COUPON NOW---——- 
E.M.1, INSTITUTES, Postal Division, Dept. 120, 43 Grove Park Rd.. 
DON, Please 
hove morked the subjects whi: 


_ Production 


“General Cert. of Education ( 
A. 
t. Eng 


The demand for qualified technicians to fill well-paid industrial 
posts grows daily, An {.M.1. course of training is your quickest 
way to a key position, Our Home Study courses cover all 

subjects listed below. As part of the great E.M.1. Group (H.M.¥., 
Merconiphone, etc.), we have first-hand knowledge of the Tech- 


ustry. No other college 


w.4. 


ing. ( \Draughtsmanship 

‘Auto. En ing. Service 

jatric).AlsoCoursesfor A.M.1.Mech.E., 

A.F.R.Ae.S., CITY and GUILDS EX 
elecommunications, 


Ty 


— Tos Collage boched by on 


Prtated in oe Britain fo 
he AUSTRALIA 


from 
AFRICA Cental N Agony, Ltd 


Pubtiohers, [LIPPER & Dorset Houte, Stamford Street 
AND NEW ZEALAND: Gordes & 
Wm. Dawsoo & Sons (S.A.), 


Loxdoa, 8.6.1, 
Goch, Ltd. INDIA. A. H. Wheeler & Co. CANADA 


Dy SUN PRINTERS aod Watford, Herts. 
The W 
UNTTED STATES: The International News Co. Hotered as Second Class Matter at 


can be obtained 
Su oscriptio: Service, Ltd. Goteh, Ltd. 
the New York, U.S.A, | ost Offer. 


4 

: 

for ana 
M toliow 
training 
3 dynam) 

Apply 

Hox 

stry 
tine 

hes's 

1478 
| —— | 
t« 
| pensionable posts may 
ae giving date of birth and 7 
should be addressed to 
y of Labour and National 
W.C.1, quoting reference 
ys of appearance of this 
ad vertiseme In no circumstances should 
| testimonials be forwarded. Culy candidates 
work. xiste | 
A lars of age. Bo| 
| 
BOOKS, ETC. 
ARAVAN homes? See the January out 
jue buyers’ guide. jer now 
r by post, The Caravan, 24 
| 

: 
> 
THE PINEST 
CLIP 
i 
e 
in the world i 
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CRT 


Proof of the utterly dependable performance of world-famous 
Lodge Plugs is in the impressive number of major air- 
lines which fir Lodge, They are also fitted by the makers 
“of these famous engines—Alvis, Armstrong-Siddeley, 
Bristol, De Havilland, Rolls-Royce—and are 
supplied to the Governments of many countries. 


the experts’ choice {07 


For the Motorist me 
vital part of « sparking plug is the meulstor, 
and ‘sINTOX’ insulation, exclusive to Lodge, 
standard wo ail types. Superiative perfor- 
mance by Lodge in so many sircraft today 
proves that they are the plugs for your car 


FLIGHT 
is PAKISTAN AVIATION 
‘ 
Ke 
=a TASMAN EMPIRE wawar' 
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--- on which th 

Cs Up 
The versatile “Bristol” Type 170 Freighter is 
to-day in regular service with Commonwealth 


air forces, scheduled air-lines and charter companies 


in a dozen different countries in all parts of the 8. 


world. From Canada and the Argentine in the west to Australia 
and New Zealand in the east, Freighters are engaged 


on an unceasing round of operations on which the sun never sets. 
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